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ON THE SUPERCHARGED 


i “ ROLLS-ROYCE 


The above illustration shows the Rolls-Royce 
C.6. S.F.L. Series 114 6-cylinder supercharged 
power unit, fitted with the Rockford clutch 

and bell-housing. 

The Rockfordclutch, with its centrifugally- 
balanced and effective toggle-action, gives a 
smooth engagement without imposing any 
running thrust either when engaged or disengaged. 


British made, in a range of sizes, by 
Borg & Beck Company Limited, 


Leamington Spa, England. 


a 
7) - 








POWER TAKE-OFFS & CLUTC! &S 








NG 


April 13, 1956 


eNGINEE 

















icts include: 
) HEATERS DE-AERATORS - 
RACTION PUMPS 
FUEL PUMPS - 


FEED 
AIR EJECTORS 
EVAPORATORS, ETC. 
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Weir electrically-driven or steam-driven Boiler Feed " 
Pumps are made in standard sizes and capacities to cover ae | 
all requirements of industrial power plants. Seg Rs 
re Ay 
Horizontal Single and Two-Throw Pumps a ot 
provide economic and efficient boiler feeding from 130 tee a 
to 1100 gallons an hour at discharge pressures up to 208: 
250 Ib./sq. in. Pump automatically controlled to meet boiler ee i 
requirements. Write for illustrated leaflet No. GB.121. ge gl 3% 
*.€ 4) J % .. 
Direct-Acting Pumps bi) bas 
with Weir Patent Steam Valve chest are unrivalled for ie we 
simplicity and certainty of action, steam economy and w a 
uniformity of stroke. Extensively used for reliability in i; ta 
feeding water tube boilers at high pressure and temperature Prag ty 
conditions. Write for descriptive leaflet No. GB.100. me ee 
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A-WHEEL 


A gay company of cyclists, an overloaded family 
ih car or those purposeful heavy duty vehicles are much indebted 
| to steel. Remove it, and what is left—very little. 

A key metal in road, rail and air transport, steel has made 
quite a name for itself... and LEE of Sheffield have 
quite a name for Steel. Many leading bicycle, 

car and heavy vehicle manufacturers list LEE first for 
Cold Rolled Strip, Bright Drawn Bars and 


**Trubrite’’ Stainless Steel. 
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CLASSIFIED ADVERTISEMENTS SECTION. 


ructions must 


‘ 





allowed on 6, 10% 


ier Situations Wanted. Pros and 


Inclusion of advertisements must be dependent on space being 


For all advertisements classified under the headings of Tenders, Appointments Open, Situations Wanted, Patent Agents, Partnerships, Wanted, &¢., Auction Sales, . 

For Sale, Miscellaneous and Public Notices, &c., the charge will be 12s. for the first four lines or under and 3s. 

inch or more, the charge will be at the rate of 36s. per inch. 5% 

the extra charge is 2s. per insertion with the exception of advertisements appears un 
be in our hands first post Monday for the following 


line up to one inch. When an adverti 
e on 13, 15% on 26 and 50% on §2 Weekly insertions. Wf use te made of ee 


Notices of Company Meetings £25 per 
, column, 
iday’s issue. Address to the Manager, ENGINEERING LTD., 35 and 36, Bedford Strand, W.C2 





EDUCATIONAL. 


aut INSTITUTES, DEPT. 





PUBLIC NOTICES. 


ving details of courses in | 
maaship, wie forthe “ASL Mech. sMIEE, | 


examinations. 
- EG. 30, LONDON 
WA. (ASSOCIATED WITH H.M.V.). G 61 
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ROYAL CORPS OF NAVAL CONSTRUCTORS 


SCHOOLS ENTRY. 


A COMPETITION for a new form of entry into the 


yal —_ of Naval Constructors will be held 
in Jaly, 1056. 
Acce candidates will be established as 


Probationers in the R.C.N.C. and will undergo a 
2-year course of training at the R.N. Engineering 
J » Manadon, and in H.M. Dockyard, Devon- 


port, followed by a 3-year course at the R.N. College, 


Greenwich. 


Candidates must be aged between 18 years and 
19 years 6 months inclusive on Ist September, 1956. 
Candidates with the General Certificate of Educa- 


tion will be required to have 


di at Advanced 


Level in at least Pure Mathematics, Applied Mathe- 
matics and Physics, and to produce evidence of 


general education at ey evel. 
Candidates with the Scott 


and two other subjects ( erably mathemati 
Cand 


dates from schools in Northern Ireland will 
be > ae to produce a certificate from the Ministry 
of ucation in Northern Ireland showing a com- 


parable standard to that above. 
The work of the K.C.N.C. covers all aspects 


design construction and repair of H.M. Ships. 
Members undertake to serve wherever required at 
Admiralty Headquarters and outports in the United 
Kingdom, and at Royal Dockyards at Home and 
Abroad. The Head of the R.C.N.C, is the Principal 


Technical Adviser to the Board of Admiralty. 


Total Pay far probationers will commence at 

. Pa. at the R.N.E.C. at age 18, rising 
to £575 at Greenwich at age 23. The successful 
probationer can expect appointment as Assistant 
Constructor usually at age 23 with total pay ( London) 
of £305. Promotion to constructor is at about 
age 30 with total pay of £1399 rising in 9 years to 
£1750. Promotion to higher ranks with top salary 


£313 10s, 


£3500 is by selection. 


Full particulars may be obtained from the | 
SECRETARY OF THE ADMIRALTY, C.E. 
BRANCH Il, EMPIRE HOTEL, BATH, to whom 
final applications must be submitted by 15th June, 
1956 K 990 


h Leaving Certificate 

will be —— to have higher grade passes in 

Mathematics and at least lower grade 

passes in Kaglish and a language other than — 
) 
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THE COLLEGE OF AERONAUTICS. 
ENGLISH ELECTRIC RESEARCH 
FELLOWSHIP IN AERONAUTICS. 


Applications are invited for a 


RESEARCH FELLOWSHIP which has been 
established at the College by the English Electric 
Co., Ltd. The Fellowship is inte to provide 
ae for post-graduate research into problems 
of vibration or stability and control of aircraft, and 
is tenable for one year beginning on or about 
Ist October, 1956. The value of the Fellowship 
£500. 


Applications, giving full particulars of education 
and experience and an names of three 
referees, are required mE Ist vy, 1956, and should 
be addressed to: THE WARDEN, THE COLLEGE 
OF AERONAUTICS, CRANFIELD, BLETCHLEY, 
BUCKS. K 909 
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COUNTY OF LONDON. 
BUILDING BY-LAWS. 
LONDON BUILDING ACTS, 1930-1939. 


The London County Council gives notice, in 
accordance with Section 8 (a) of the London Building 
Act (Amendment) Act, 1935, that it proposes, not 
less than two months from the date of this notice, 
to make by-laws being an amendment of the London 
——s (Constructional) By-Laws, 1952, made 
under the above-mentioned Acts with respect to 


() THE EXTERNAL AND INTERNAL 
CLADDING OF BUILDINGS, being an 
addition to Part Ill (Materials of Con- 
struction) of the said By-laws; 


(ii) THE PROTECTION OF STRUC- 
TURAL STEELWORK, being the sub- 
stitution of a by-law for By-law 6.02 of 
Part VI (The Structural Use of Steel) of 
the said By-laws, and 

(ill) Matters incidental thereto. 


Any authority, body or person desirous of objecting 
to any prop< by-law may do so within six weeks 
after the publication of this notice by a letter 
addressed to the MINISTER OF HOUSING AND 
LOCAL GOVERNMENT, WHITEHALL, LON- 
DON, 8.W.1, setting out the grounds on which 
objection is made. 

Copies of the proposed by-laws are deposited at 
the County Hall (Room 311A), Westminster Bridge, 
S.E.1, and are open to public inspection without 
ao on any week-day during the usual office 

ours. 

Copies may be obtained from the Clerk of the 
Council (T/BL) by sending a stamped addressed 
| envelope. 


W. O. HART, 
CLERK OF THE LONDON COUNTY COUNCIL. 
THE COUNTY HALL, 8.E.1. “ 
28th March, 1956, (634) K 978 








CENTRAL ELECTRICITY AUTHORITY. 








Pursuant to the provisions of Section 37 (1) of the Electricity Act, 1947, the following 
Tariff for the supply of electricity by the Central Authority to the Area Boards has been 


fixed for the year ending 31st March, 1957. 


TARIFF. 


Electricity will be supplied at this Tariff during the year of account to the Area Board 
at the points of supply at which electricity was being supplied to the Board by the Central 
Authority at the commencement of the year of account or at such points as may be 
agreed between the Central Authority and the Area Board. 

The price to be paid for electricity so supplied in the year of account shall be the sum 
of the charges set out in paragraphs (A) and (B) hereunder :— 


(A) FIXED KILOWATT CHARGE 


For each kilowatt of simultaneous maximum demand on the Central Authority 


the sum of £5 0 0 (five pounds). 


For the purpose of ascertaining the amount of the fixed kilowatt charge twice the largest 
number of kilowatt-hours supplied by the Central Authority to the Area Board during any 
half-hour between 7.0 a.m. and 7.0 p.m. on any Monday, Tuesday, Wednesday, Thursday 
or Friday, or between 7.0 a.m. and 12.0 noon on any Saturday in the year of account 
shall be the maximum demand and the “ simultaneous maximum demand on the Central 
Authority " shall be the said maximum demand PROVIDED that if the sum of the said 
maximum demands of all the Area Boards and the chargeable maximum demands in the 
year of account of other direct consumers of the Central Authority in England and Wales 
varies by more than one per cent. from 18,000,000 kilowatts the “ simultaneous maximum 
demand on the Central Authority” shall be the said maximum demand multiplied by 
15,000,000 and divided by the sum of the said maximum demands of all the Area Boards 
and the said chargeable maximum demands of other direct consumers. 


(B) RUNNING CHARGE 


For each kilowatt-hour supplied by the Central Authority to the Area Board 
during the year of account the sum of 0.5d. (decimal five of a penny). 
VARIATION OF THE RUNNING CHARGE 
rhe running charge shall be increased or reduced by 0.0006d. (decimal nought nought 
nought six of a penny) for each penny (a halfpenny or any greater part of a penny being 
treated as a penny) by which the fuel cost per ton in the year of account shall be above or 


below 60/- (sixty shillings). 
For the purpose of this variation: 


(a2) FUEL COST PER TON in any period shall be determined as follows: 

The total cost of fuel consumed in the period at all the Central Authority's stations in 
the area of the Area Board taking the supply shall be divided by the total number of 
tons of fuel so consumed and the cost per ton so obtained shall be multiplied by 11,000 
and divided by the average gross thermal value of the fuel so consumed expressed in 


British Thermal Units per Ib 


(6) “COST OF FUEL CONSUMED” shal! mean the sums expended for fuel con- 
sumed plus the cost of any transport, handling, preparation or treatment incurred in 
connection with the delivery of the fuel to boiler hoppers or furnaces and in connection 
with the disposal of the products or residues of combustion, together with the proper 
proportion of salaries and wages, and any contributions for pensions, superannuation and 
insurance of officers and servants attributable thereto, less any sums received from the 
sale of any products or residues of combustion. 


March 1956 
CENTRAL ELECTRICITY AUTHORITY, 
CENTRAL ELECTRICITY HOUSE, 
TRAFALGAR BULLDINGS, 
1 OHARING CROSS, 
LONDON, 8.W.1,. 
TB/8943 


ERNEST LONG, 
Secretary. 
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A CAREER AS A REGULAR ARMY OFFICER 
FOR QUALIFIED ENGINEERS. 





MECHANICAL, ELECTRICAL AND ELEC- 
TRONIC ENGINEERS are required as officers 
in the Corps of Electrical and Mechanical Engineers. 

THERE ARE TWO METHODS OF ENTRY. 

These are either :— 

(i) On a short service commission (which 
offers a good opportunity of obtaining a 
permanent commission) with a gratuity of 
about £100 for each completed year of 
service on leaving, or 

(ii) On a Permanent Commission with 
a valuable pension and a terminal grant of 
between £1 and £3450 (tax free). 

Candidates must be physically fit and between 
the ages of 23 and 28 years old (except for those 
with previous service in the Armed Forces, who 
may be 30 years old). They must have passed or 
be exempt from the examinations for Graduates 
of either the Institution of Mechanical E 

or the Institution of Electrical Engineers or have a 
University Degree in Natural Science or Engi- 
neering. In addition, 24 years experience as an 
Engineer (or 14 years in the case of University 
graduates) is normally required. Additional seniority 
is given for an honours degree and for approved 


“—— experience. 
he pay which R.E.M.E. officers may expect is 
according to the following table:— 
RANK NORMAL IF IF 
AGE SINGLE MARRIED 
Lieutenant one 23 3808 _ 
Lieutenant eee 25 831 972 


Captain eee 27 1027 1125 

Major... nas 34 1392 1486 

Lt.-Colonel oma 42 1309 1887 

Colonel... dap 45 2168 2242 

Brigadier ind 49 2587 2644 

ay ee .-. 49 or over 3373 3438 
OTE.—This is the U.K. scale; there are various 


additions in certain overseas stations. 

(In this table the figure of a single officer's pay 
inctude an element for food and accommodation 
which are normally in kind. This has been made to 
provide a direct means of comparison with civilian 
scales of pay.) 

For further details please write to :— 

THE WAR OFFICE (AG21), STANMORE, 
MIDDLESEX, and quote this announcement. K 979 





LECTURES. 


THE COLLEGE OF AERONAUTICS. 





A Course of Lectures on 
AERODYNAMIC PRINCIPLES OF THE 
HELICOPTER, 
will be given at the College from 
Monday, 28th May, to Friday, Ist June, 1956. 

The course will deal with the basic aerodynamics 
and performance of rotating wing aircraft, including 
discussions on problems of stability and control. 

FEES for the course are: 

Tuition Fee ee £15 158. Od. 
Residence Charge ves £6 10s. Od. 
(including full board) 

A copy of the syllabus and Forms of Enrolment 
can be obtained from THE WARDEN, THE 
COLLEGE OF AERONAUTICS, CRANFIELD, 
BLETCHLEY, BUCKS. L21 





EXPERIMENTAL WORK. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address. 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
4a prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required. G 656 





TENDERS. 


TLONS, aot be POST OFFICE 








June 4, 1956. 
Tenders must reach the office at Neyveli before 
10 a.m. on the closing dates, K 989 


Sealed TENDERS are invited for the MANU- : +. for Further 4 
SUPPLY AND_ ERECTION | ham Scales for Establishinen's for Partial i, 

(whens NECESSARY), AT NEYVELI, | tion, ic., £450 by £15 to * a training and 

OUTH INDIA, OF OPEN CAST MINING | appropriate allowances for | estes 

EQUIPMENT. Full details can be obtained from | approved Industrial experietcv. 

THE CHIEF ACCOUNTANT, GENERAL SUPER- Ex 

INTENDENT’S OFFICE, LIGNITE INVESTIGA- | this rapidly 


Tra, 


CONSULTANTS 













TEAM OF DESIGNERS available 
Mechanical uction ig 
BROTHERS LTD., 53, ‘i can 
London, 8.W:1. Tei’: Abbey S444, aw 














PUBLIC APPOINTMENTS. 


THE ROYAL TECHNICAL COLLEG 
ascow, COLLRGR, 
(Affiliated to the University of Glasgow.) 


DEPARTMENT OF MECHANICAL. ¢ 
CHEMICAL ENGINEERING - 


CHAIR OF CIVIL ENGINEERING. 


The Governors of the Royal Techni College 
invite applications for the Chalr of Civil on 
tenable in the Department of Mechanical, Civil, and 
Chemical Engineering. The salary attached to the 
Chair is £1900 by £100 to £2200. ‘Particulars of the 
pi ae and forms of application may be 
obtained from the SECRETA RY-TREASURER, 
GEORGE STREET, GLASGOW, C.1. K 307 


ADMIRALTY. 
ROYAL NAVAL SCIENTIFIC SERVICE Tequire 
OFFICERS and 








SCIENTIFIC OFFICERS Baia 
in Experimental 
lishments chiefly in We oth bela and 
Portsmouth areas and Home Counties. Majority 
of ym for Electronic Engineers, Physicists (particu- 
larly with Electronics), and Mechanical 

with design experience in light mechanisms 
servo-mechanisms, knowledge of hydraulics an 
advantage. Candidates must normally be natural 
born British subjects of natural born British parents 
with first or second class honours degree or equiva- 
lent high professional attainments. Salaries (Men) 
8.8.0., £1070-£1245; 8.0., £513-£925, London rates. 
Somewhat lower in Provinces. Appointments 
unestablished (with F.S.8.U.), some opportunities 
to compete for established posts.— Application forms 
from M.L.N.S., TECHNICAL AND SCIENTIFIC 
REGISTER (K), 26, KING STREET, LONDON, 
5.W.1, quoting A 344/54. L? 


THE PAISLEY TECHNICAL COLLEGE. 
(CENTRAL LNSTITUTION). 


Applications are invited { for the following appoint- 
ts : 


ments : 

MECHANICAL ENGINEERING: 

SENIOR ee eee: Salary scale, £1010 by 
E50 to 


£50 £1210. 

GRADE 1 LECTURER: Salary scale, £760 by 

£30 to £910 by £50, to £1060 by £50 to £1160. 

GRADE IIA LECTURER: Salary scale, £600 

<4 £30 to £990. 
CIVIL ENGINEERING: , 

GRADE WA LECTURER: Salary scale, £60 

by £30 to £990. 

Applicants for the Senior Lecturer and Grade | 
posts should have industrial or research and teaching 
experience at university degree or H.N.C. level 
For the Grade Ila posts applicants need not have 
teaching experience. All applicants should have ap 
honours degree or equivalent qualification. The 

'y scales are under immediate review which will 
apply as from Ist April, 1956. Successful applicants 
will be given a placing on the scales appropriate 
to approved on gegen i parti ma} 

tained from the -“~ § 
— . N. HENRY, 
PRINCIPAL. 133 


CANTERBURY EDUCATION AUTHORITY. 
CANTERBURY TECHNICAL COLLEGE. 


A cations are invited for the following full-time 
Pn acho for Ist September, 1956, for this 
Regional Man ye 

1. ASSISTANT FOR AUTOMOBILE 4 
NEERING WORK with onto taking the 
Service Mechanics’, Technicians’, an 4 
Courses. Ability to help with Agricultural _— 
nery would be an additional ‘recommendati 
Qualifications: City and Guilds Full Technowoges ~ 
Certificate; recent wel br 

r Vehicle Repair Trade essen 

me lASSISTAN FOR ELECTRICAL ~~ 
LATION WORK with students jourees 
“B” and “C” of the City and @ ih LF aa 
cations: City and Guilds Course B esteaal 
“Cc” Certificates, ther with Ordinary 4 
Certificate in Electrical Engineering. eS 
experience essential. A knowledge of 
equipment an additional recor mendation. = 

The appointments are Grade A” on 








cellen > As xist ip 
nities fur advancement exit 

’ loping Regiova! College for which 

, | an extensive building programme 's ; un. 


SOUTH ARCOT DISTRICT, SOUTH INDIA, on jeulars and Focus & may 
payment of Rs. 25.€as.3p. per set. This amount | which s be returned INCIPAL ECHNICAL 
will not be refunded on any account. be ol mn the PRIN‘! ERBURY. 

The last date for receipt of tenders in respect of COLLEGE, LONGPORT, c 4 ee MEAR, a 
and that for equip in Schedule “ 4 Peden Ants) CHIEF EDUCATION OFFICES. 


EDUCATION OFFICES, 
73 LONDON ROAD, Le 
CANTERBURY, KEST. 
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cQVERNMENT OF CYPRUS. | 
gf INSPECTOR OF FACTORIES (MALE | 


n Supervisory capacity of 
i Kingdom factory laws 
vith, preferably, engineer- | 


« sound experience 
_ tion of Ur 
» applicati 


CHI requ organise and supervise 
a FEMALE) of legislation relating to | 
olage con egal proceedings when | 

workplaces, re reports and train subordinate | 4+ 
sessary, prepa . | 
| 


regulations require 


of 








* alifcations of degree standard. | 
og (manent and pensionable or on three-year 
ermaiary scale £1303 to £1634 plus 10 
ct sal 


wance, and, if on contract 
: ers at low rental. Free passages. 
om — ree medical attendance. Low 
Tax Further particulars and application 
ome om DIRECTOR OF RECRUITMENT, 
S iL OFFICE, GREAT SMITH STREET, 
“, gyoting BCD 132/17/01. Closing date for 
receipt of initial enquiries May 5th, 1956. K 900 


cost-of-living 


as 


———-—— CENTRAL — ELECTRICITY AUTHORITY, 
ADMIRALTY. eat ty fgg le NORTHMET HOUSE, 
ne , SCIENTIFIC SERVICE. FALE, N.14, 
ROYAL NAVAL St W. N. C. CLINCH, 
iNGINEERS AND PHYSICISTS (PAR- a, See 


Y WITH ELECTRONICS) required 
cern Officer and Assistant Experimental 
Yacer grades in Experimental Establishments in 
ion, Portsmouth, Weymouth areas, Cheltenham 
‘scotland. Candidates must normally be natural 

h subjects of natural born British parents, 
nimum of H.S.C. (Pass degree, H.N.C. or 
ar equivalent an advantage). London salary: 
oon) E.0. £790-£960, A.E.O. £320 10s.-£700 
wrding to age). Appointments unestablished, 
nortunities to compete for established posts. 
App cation forms from M.L. & N.S., TECHNICAL 
‘\) SCIENTIFIC REGISTER (K), 26, KING 
TRELT, LONDON, S.W.1, quoting A214/5A. 
en K 907 











THE BRITISH HYDROMECHANICS RESEARCH 
4S80CLATION is building up a school of experts in 
tuid mechanics who are to be capable of applying 
vademic knowledge, supplemented by research, to 
4 wide range of industrial problems. 

The work is interesting and varied, covering flow 
yoblems in the process industries, chemical plant, 
power station and civil engineering structures, etc. ; 
tbe sientific investigation of rotodynamic machines, 
syitation, the hydraulic transport of coal, high 
resure hydraulic machinery, automatic controls, 
and the physics of sliding surfaces in seals and glands. 

4 few well paid vacancies (£600 to £1000) are 
mine fr YOUNG HONOURS GRADU- 
ATES IN ENGINEERING, PHYSICS 
OR MATHEMATICS who can take the initiative 
1 applying scientific fluid mechanics to industrial 
problems, and who preferably have some facility in 
be lucid exposition of their work. The work of the 
saff brings them in close contact with both industry | & 
the Universities and opportunities arise from 
ime to time for transfer to senior positions with 
ie Association’s member companies. There are 

















laboratory experience 

Successful applicants will be eligible to rent new 
juss Or flats in Harlow, 

Sad full details to DIRECTOR OF RESEARCH, 
BRITISH HYDROMECHANICS RESEARCH 
SOCIATION, HARLOW, ESSEX. G 612 


including London Weighting. 
and qualifications. 


undertake civil and structural design work, and 
applicants should have had experience in the design 
and detailing of reinforced concrete structures for | 
heavy plant, culverts, etc., and structural steelwork 


experience should be sent to the CONTROLLRE, 


office of the Consultant Engineer to the Sewerage 
Board, as follows :— 


| delivered not later than 30th April, 1956, to the 
| GREFFIER OF THE STATES, STATES’ GREFFE, 
JERSEY, C.1. 


ponsibility for the provision of housing accom- 
modation. 


CENTRAL ELECTRICITY AUTHORITY. 
EASTERN DIVISION. 


Applications are invited for the following appoint- 


ments in the Generation (Construction) Department | 


Divisional Headquarters in North London:— 
CIVIL AND STRUCTURAL DESIGNER 
, DRAUGHTSMEN. 

Salary N.J.B., Schedule “ D,” within the range 
Grades 3/4, £787 by £20 to £1008 per annum | 


The commencing salary will depend on experience 


The candidates appointed will be required to 


applied to industrial buildings. 
Applications stating age, qualifications and 


STATES OF JERSEY. 
SEWERAGE BOARD. 


Applications are invited for appointments in the 


(a) AN ASSISTANT ENGINEER at a 
commencing salary within the range £900 to £1000 
a year. The principal duties will be the design of 
trunk sewers in connection with the Island Main 
Drainage Scheme and applicants should be com- 
petent to handle all phases of such work up to the 
tendering stage. Applicants should preferably be 
between 25 and 35 years of age and have passed 
sections A and B of the Institution of Civil 
Engineers examination or have some equivalent 
qualification. 

(6) TWO DRAUGHTSMEN at a com- 
mencing salary within the range £400 to £500 a 
year. Applicants should be competent draughts- 
men able to plot surveys and make finished 
drawings from dimensioned sketches. Ability to 
take levels and a knowledge of surveying would 
be an advantage. One appointment will be for 
general drawing office duties in connection with 
the design of new works, while in the case of the 








other the principal duties will involve taking 
measurements, plotting and making records of 
works. 

The appointments will be temporary and termin- 
le by one month’s notice on either side. 
Applications, stating age, 


testimonials, must be 


The States of Jersey can undertake no res- 


K 920A 


HANDBOOK 


of fastening and joining of 


METAL PARTS 


¥.H. LAUGHNER and A. D. HARGAN 


This complete manual collects together much helpful information 
on methods of joining metal parts. 
design and production departments to compare different ways 


of fastening and assembling any 
thread and nuts, different types 


keys, brazing and soldering are described in detail. 


It will enable mechanical 


product. The use of screw 
of welding, collars, couplings, 
Additional 


chapters cover standards, the suitability of various methods for 
dissimilar metals, and data on strengths. 


Il x 84 inches 


656 pages 


112s 6d 


ELECTRONIC COMPUTERS 


and management control 
GEORGE KOZMETSKY and PAUL KIRCHER 


As 
bus 
bus 


wh 
tior 
aut 
me 


different organisations. 


inions, workpeople and th 
9 x ches 


To be Published shortly by 


" 
Te 


275 pages 


s, describing how they work and the many ways in which 
Ss executives can profitably use them. 
Problems of management planning, and shows how to decide 
lectronic equipment is best suited for obtaining informa- 


It examines the 


The social implications of 


tion in the office are considered in relation to manage- 


e community generally. 
approx 37s 6d 


McGRAW-HILL 
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whether married or | 
| single, giving full details of training, qualifications, | 

present and previous appointments and accompanied | 
us some vacancies for good research assistants with | by copies of two recent 


Me 
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s 
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Instructor Branch 
Royal Navy 





Why not utilise your scientific and professional knowledge and at the 
same time enjoy the comradeship of service life and see the world 
with the Royal Navy. 

The Instructor branch offers Short Service commissions to graduates 
in Mathematics, Physics, Engineering, Chemistry, Metallurgy, History 
and English and to non-graduates with teaching experience in Science 
subjects. 

The work of the Instructor Officer is fundamental to the Fleet and 
covers the widest field of active operational and academic duties ashore 
and afloat. 
Royal Navy. 


Instructor officers are also the meteorologists of the 


Note also:— 


%* Undergraduates in final year may apply. 


* Short Service Commissions may be for 3, 4 or 5 years. 


* Taking a Short Service Commission fulfils your obligation for 
National Service. 


% {£300 tax free gratuity after 3 years and pro rata for longer. 


+ 


All Short Service Officers may apply for permanent commissions. 


* Candidates must be British subjects, sons of British parents, under 
36 years of age and medically fit. 


For further details apply to 


DIRECTOR, 
NAVAL EDUCATION SERVICE (P.E), 
ADMIRALTY, LONDON 





(PE), K976. 
Classified Advertisements continued on Page 4 
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THE COLLEGE OF AERONAUTICS. 


Applications are invited for the 
PERRING SCHOLARSHIP IN AERONAU- 
TICS, valued £400 per annum, tenable at The 
College of Aeronautics. The successful candidate 
will be admitted to the two-year course at the 
College 

Applicants should preferably be honours graduates 
or final year under graduates in engineering, mathe- 
matics or physics ; applications from non-graduates 
with comparable qualifications will also be consi- 
dered. Candidates must be British subjects domi- 
ciled in the United Kingdom. 

Forms of Application and statement of conditions 
will be forwarded on written application to: 

THE WARDEN, 
THE COLLEGE OF AERONAUTICS, 
CRANFIELD, 
BLETCHLEY, 
BUCKS. 

The closing date for the receipt of applications is 

isth May, 1956. K 997 


THE NIGERIAN RAILWAY CORPORATION 
invite applications for appointment as 
ASSISTANT ENGINEER in the Civil Engineering 
Department to take charge of a sub-District or 
medium sized capital works. Applicants should 
referably have had approved experience in Railway 
tngineering, including bridge, and general building 
construction, and possess initiative, sound judgment 
and strong physique. They should be Corporate 
Members of the Institution of Civil Engineers or 
possess an Engineering degree recognised as granting 
exemption from Sections I and Il of the A.MLLC.E. 

examination. 

Appointment will be either on probation in a 
permanent post in the salary range £550-£1600 
plus £300 overseas inducement pay per annum or 
on Contract in the same range plus a gratuity based 
on 20 per cent. of the total salary plus overseas 
pay payable at the end of each tour of satisfactory 
service, or on final completion of service. The point 
of entry will be dependent on age, qualifications and 
experience. 

Terms of service provide for tours of fifteen 
months, free first class passages both ways for the 
selected candidate and his wife, annual maintenance 
allowance of £75 each in respect of a maximum of 
two children while in United Kingdom, or actual 
cost of their passages if under 15 years of age, part 
furnished quarters at low rental and the grant of 
leave at the rate of seven days per completed month 
of service. Outfit allowance of £60. 

Applications should be addressed to the 
LONDON REPRESENTATIVE, NIGERIAN 
RAILWAY CORPORATION, 11, MANCHESTER 
SQUARE, LONDON, W.1, giving personal par- 
ticulars, qualifications and experience. K 88: 


WOLVERHAMPTON AND STAFFORDSHIRE 
TECHNICAL COLLEGE. 


Principal: ©. L. OLD, B.Se. (Eng.), M.S8e.Tech 


DEPARTMENT OF ELECTRICAL 
ENGINEERING. 

Applications are invited for the post of 
HEAD OF ABOVE DEPARTMENT. 
Duties to commence on Ist September, 1956. 

Candidates must have had good teaching and indus- 
trial experience. Evidence of ability to initiate and 
conduct research will be an advantage. The 
Department offers work at all levels, including 
four-year sandwich courses and University degrees. 

Salary in accordance with the Burnham Technical 
Report, Grade IL], Head of Department scale 

Further particulars and application forms may be 
obtained from the undersigned (8.a.e.). 

G. W. R. LINES, 
CLERK TO THE GOVERNORS. L5 


THE UNIVERSITY OF SOUTHAMPTON. 


Applications are invited for the following posts: 
DEPARTMENT OF AERONAUTICAL 
ENGINEERING, 
SENIOR RESEARCH FELLOW. Salary, 
£1350 by £50 to £1650. Candidates must be over 26 
and experience in fundamental research is essential. 
The person appointed will be expected to supervise 
generally the design of new high speed laboratory 
equipment and to take a leading part in research 
LECTURER. Salary £650 by £50 to £1350. A 
good Honours degree in Engineering, Physics or 
Mathematics or equivalent qualification is essential 
Research experience is desirable. The person 
appointed will be expected to lecture in one or 
more of the subjects Aircraft Structures, Aero- 
dynamics and Mathematics and to take part in 
research 
RESEARCH ASSISTANTS. Salary, £550-£650, 
or higher if justified by qualifications and experience. 
An Honours degree in Physics or Engineering or 
equivalent qualification is essential. The persons 
appointed will be required to take part in initial 
investigations in (i) the construction of a hypersonic 
shock tube and (ii) helicopter blade oscillations and 
will be encouraged to study for higher degrees. 
DEPARTMENT OF CIVIL ENGINEERING 
LECTURER. Salary, £650 by £60 to £1350. 
A good Honours degree is essential. Industrial 
and/or research experience desirable. The person 
appointed will be encouraged to study for a higher 
degree 
DEPARTMENT OF ELECTRICAL 
ENGINEERING. 
LECTURER. Salary, £650 by £50 to £1350. A 
good Honours degree, including heavy current 
subjects is essential. Industrial and teaching 
experience desirable. Acquaintance with high ten- 
sion testing and/or modern servo-mechanisms, and/or 
heavy current analogue computers would be an 
additional recommendation. 
DEPARTMENT OF MECHANICAL 
SNGINEERING. 
LECTURER. Salary, £650 by £50 to £1350. 
4 good Honours degree is essential. Experience of 
gas turbine work would be an additional recom- 
mendation. 

All the foregoing posts, with the probable excep- 
tion of the Research Assistantships, will carry 
F.5.8.U. and Children’s Allowances. Initial placing 
on appropriate scale subject to qualifications and 
experience. Further particulars should be obtained 
from the SECRETARY AND REGISTRAR, 
to whom applications (6 copies) should be sent not 
later than 30th April, 1956. 
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SCHOOL OF ENGINEERING, WASH- 
INGTON UNIVERSITY, ST. LOUIS, 
MISSOURI, U.S.A., has vacancies in the 
departments of engineering drawing and 
mechanical engineering for 


INSTRUCTORS AND 
ASSISTANT PROFESSORS 


as either permanent or temporary appoint- 
ments to teach in the following areas: 
engineering drawing, machine design, heat 
power engines, heat transfer and_ fluid 
mechanics. Men with university degrees 
are invited to submit their qualifications, 
education, and experience. Successful 
candidates may elect to pursue work 
towards advanced degrees.—Applications 
should be submitted to PROFESSOR H. E. 
GRANT, WASHINGTON UNIVERSITY, 
ST. LOUIS 5, MO., U.S.A. L40 





PORT OF BRISTOL AUTHORITY. 


Following vacancies exist in Engineer-in-Chief’s 
Department, Avonmouth Docks. 

(a) SECOND ASSISTANT ENGINEER 
(ELECTRICAL). Salary Grade, APT. VI, 
£880/1080 per annum. 

Candidates should have served an approved 
apprenticeship and should be at least Graduate 
Members of the Institution of Electrical Engineers. 
University degree and some experience of mechanical 
engineering added advantages. 

Duties of section include installation, operation 
and maintenance of distribution and utilisation 
electrical equipment and preparation of specifica- 
tions, estimates, etc., for new work at Avonmouth 
Bristol and Portishead. Electrical consumption 
is rising and has reached 16,000 kVA and 70 million 
units per annum. 

(b) SECOND ASSISTANT ENGINEER 
(MECHANICAL). Salary Grade, APT VI, 
£880/1080 per annum. 

Candidates should have served an approved 
apprenticeship and should be at least Graduate 
Members of Institution of Mechanical Engineers. 
University degree and some experience of electrical 
engineering added advantages. 

Duties of section include installation and main- 
tenance of mechanical equipment (cranes, loco- 
motives, ete.), and preparation of specifications, 
estimates, etc., for new work. 

(c) ENGINEERING ASSISTANT (CIVIL). 
Salary, Grade APT 1, £530/610 per annum. 

Suecessful applicant will be engaged on general 
civil engineering work. Preference given to a pros- 
pective Associate Member of Institution of Civil 
Engineers. 

(d) TWO SENIOR DRAUGHTSMEN AND 
ONE DRAUGHTSMAN. Salaries, Grade 
APT V, £795/970 per annum, and Grade APT 
LV, £710/885 per annum, respectively. 

Applicants for senior positions should have good 
knowledge of general civil engineering and building 
construction and be capable of preparing drawings 
for major schemes with minimum supervision. 
Similar experience required for the Draughtsman 
position commensurate with salary offered. 

Applicants who have specialised in building con- 














struction will be considered for one of the positions. 

There are prospects of promotion in due course. 
Conditions Applicable to all Vacancies. 

Commencing salary within the ranges quoted will 
depend upon experience. Successful candidates 
required to pass a medical examination before 
appointment and to serve probationary period of 
six months. Appointments are pensionable in 
accordance with provisions of the Local Government 
Superannuation Act, 1953. 

Applicants must disclose whether they are related 
to a member or senior officer of Bristol Corporation. 
Canvassing disqualifies. 

Applications, stating age, qualifications, experi- 
ence, etc., and enclosing, if possible, copies of recent 
testimonials, must reach undersigned by 10.0 a.m. 
on 4th May, 1956. 

N. A. MATHESON, 
ENGINEER-IN-CHIEF, 
AVONMOUTH DOCKS, BRISTOL. L2 





APPOINTMENTS OPEN. 


THE ENGAGEMENT OF PERSONS 
these advertisements 


must be made 


NUCLEONIC INSTRUMENT DEVELOPMENT. 
ELECTRICAL ENGINEER required. H.N.C. 
minimum ——- with at least three years 
experience in electronics. Permanent appointment 
with interesting possibilities, depending mainly on 
the individual—Applications should be addressed 
to THE PERSONNEL OFFICER, PHILIPS 
BALHAM WORKS, LTD., 45, NIGHTINGALE 
LANE, 8.W.12. G 639 


Leading manufacturers of container closures in the 
have a number of vacancies for ambitious 


ing work with excellent salary and every opportunity 
for promotion to senior position in a rapidly ens 
organisation. Write in confidence with details 








experience, jitions held, salar uired; to 
P. A. METAL CLOSURES LIMITED, BROMFORD 
LANE, WEST BROMWICH. G 627 











ROLLS-BOYSE 7) 
AERO ENGINE DIVISION. 
(Scottish Factories.) 
ROLLS-ROYCE LIMITED have established a Gas 
Development Division in a new factory at East Kilbride, si 
eight miles from Glasgow. 
Vacancies exist for the following categories: 


DEVELOPMENT AND TECHNICAL SERVicE 
ENGINEERS. 


For development work on engines, fuel systems, and accessories to im rov 
performance and extend engine life. Applicants should be of degree oemiael 
preferably with some experience of this type of work or have had consider ble 
experience of development work in this field. —_ 


DESIGN DRAUGHTSMEN. 


Applicants should have minimum technical qualifications of H.N.C. (Mech 
anical or Production Engineering) and some design experience. or 


DETAIL DRAUGHTSMEN. 


Applicants should have previous drawing experience in light mechanical 
engineering, specialised training on aero gas turbine work will be provided where 
necessary. 

Housing accommodation in the new town of East Kilbride will be « 
required after a three months probationary period. 

Application forms are available from the PERSONNEL MANAGER 
ROLLS-ROYCE LIMITED, HILLINGTON, GLASGOW, 8.W.2, and envelopes 
should be marked TE/25. K bao 


es! 


Turbine Design and 
tuated appr /Ximately 


upplied if 
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LEADING MANAGEMENT CONSULTANTS have 
several vacancies for 

QUALIFIED ENGINEERS WITH EXECU- 

TIVE EXPERIENCE and with initiative to act as 

Consultants after training. Age not over 40. 

Salary scale, £1500 to over £2200 p.a., with consider- 

able furthéy prospects to exceptional men. Super- 


ENGINEERING DRAUGHTSMEN are Tequired 
immediately for General Developments at Iron and 
Steel Works. People accustomed to taking respon. 
sibility are required preferably with technical 
training up to H.N.C. or degree standard, who should 
have sound experience in General Engineori 








annuation And expense allowances.—Full details of | Good salaries will be paid to the right people. Appl 
aualcationy and experience to BOX K 998, Offices | to BOX L 51, Offices of ENGrvernine, 
of ENGINEERING. | 











CHAPMAN & HALL. 


Ready 24 April | 
FLUIDIZATION | 


Edited by | 
Donald F. Othmer 
1 


(Head, Department of Chemical Engineering , } 
Polytechnic Institute of Brooklyn, N.J.) 


Size: 94” x 6” 231 pages _— Illustrated 56s. net. 


This work describes in full book form the concept of 
fluidization and its applications to chemical engineering. It 
presents scientific and engineering considerations in the words 
of many of the engineers who have originated and developed 
this important technique. 


DESIGN OF PIPING SYSTEMS 


by 











The M. W. Kellogg Company 
and Subsidiaries 
Second Edition—Revised and Enlarged 
Size: 11)” x 8%” 365 pages _— Illustrated 120s. net. 


This second edition of a work which was originally published 
privately, has been completely re-written and substantially 
expanded. It offers a modern, comprehensive account of the 
entire subject of structural design of piping systems. It includes 
the most complete and detailed treatment of the thermal 
expansion problem so far published, and shows how this treat- 
ment is extended to calculating the effects of uniform loading, 
such as that due to weight or wind. 


* 
Ready Shortly 


AUTOMATIC PROCESS CONTROL 
FOR CHEMICAL ENGINEERS 

by 

Norman H. Ceaglske | 


(Professor of Chemical Engineering, University of Minnesota.) 
Size: 94” x 6” Ilustrated 





228 pages 54s, net. 


A basic, systematic approach to the analysis and design of | 
control systems from the chemical engineering viewpoint. 


rr 


37 ESSEX STREET, LONDON, 
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WEYBRIDGE, SURREY. 
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aA SRS RRR Leg | RESEARCH DEPARTMENT i ih me ae | 
hi ‘ ax 
has vacancies for he) ote kee 








RAL ENGINEER with wide experi- 
pg ye and detailing of all types of steel 
ynctures and with administrative experience 
required to act as deputy to the Chief Engineer by 
a frm of London Consultants. The firm is 
exjuoding and the vacancy offers excellent oppor- 
apities for the right type of man.—Write in con- 
idence giving details of previous experience and 
wiry required to BOX No. 355, GLOVER 
{DVERTISING LTD., 351, OXFORD STREET, 


LONDON, W.1. G 635 | 


ENGLISH ELECTRIC 


STEAM TURBINE DESIGN ENGI- 
NEERS are required by English Electric, 
Rugby, for a rapidly expanding programme 
of Steam Turbine work, ranging from the 
smallest to the largest type of land turbines. 


The work is of a permanent nature and 
offers considerable scope to qualified 
engineers with some experience of turbine 
design problems.—Write in confidence, 
giving full details of previous experience, 
to DEPT, C.P.S., 336/7, STRAND, W.C.2, 
juoting Ref. 1200¢ K 988 





WANTED 
DRAUGHTSMEN to design in aluminium for 
ry t. Must Higher National 
(wtifcate in Mechanical 
banbary. Good working tions and pleasant 
Attractive si salaries offered 
yw p.s. with from 


prospects promotion 
board. Pension plan in operation. Send 
wrhef of qualifications and gg to 
SORBTHERN ALUMINIUM CO. LTD., BUSH 
HOUSE, ALDWYCH, LONDON, W.C.2. G 562 








Rocket Division of Armstrong Siddeley Motors has 
wis ee vacancies for 
DESIGNERS A DRAUGHTSMEN intent 
on furthering their career in this new branch of 
propulsion. Applicants must have had minimum 


of ears wing office experience and er- 
ably hold at least a Higher National Cartibeete in 
Mechanical Engineering. Dra office ence, 


however, is preferable to academic qi cations. 
Due to new projects and consequent expansion of 
departments prospects for men of the right calibre 
are unusually good. This is a fine opportunity to 
enter on the ground floor of new fascinating 
work with far reaching implications. Initial salary 
range £13 10s. to £16 10s. per week.—Apply for a 
| am a interview with our Chief ‘ao et 

ivision by writing to TECHNICAL PERSONNEL 
MANAGER, A TRONG SIDDELEY MOTORS, 
COVENTRY, quoting reference RD/DD. G 631 


SAFETY OFFICER. A large firm of Engineers 
specialising in the erection of heavy industrial plant 
and civil engineering construction requires the 
services of a Safety Officer. The t involves 
control of the accident prevention work on contract 
sites in the U.K. An engineering background is 
essential and technical qualifications would be an 
advantage. Candidates should have had previous 
experience of safety work and must be fully 
a with the application of the Factories Act 
and Statutory Regulations. Only candidates who 
can fulfil these requirements will be considered 
and a commensurate salary will be paid to the right 
man. An interview in confidence will be arranged 
with suitable candidates and full details of duties, 
responsibility, etc., will be explained. The post is 
superannuable. The ul didat will 
operate from an office in the North of England but 
travelling to sites is necessary.—Please write full 
details to BOX K 366, Offices of ENGINEERING. 








Demy 8vo 257 pages. 


river. . 


of hydraulic research. 
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cont; 





AN INTRODUCTION TO 
FLUVIAL HYDRAULICS 


by S. Leliavsky, Ph.D. 


“From all engineers concerned with the management 
and behaviour of rivers, and particularly by those who 
have studied Dr. Leliavsky’s first volume on the subject 
of * Irrigation and Hydraulic Design,’ the advent of this 
smaller book is assured of an enthusiastic welcome. The 
purpose of the book is to review notable contributions 
that have hitherto been offered towards the solution of 
Problems relating to the behaviour of natural rivers or of 
artificial canals which flow on a bed consisting of granular 
material fed to the canal at its off-take from the parent 


The author’s qualifications for undertaking such a 
Survey reside not only in his long experience both as a 
Practical engineer responsible for the design of important 
hydraulic structures in Egypt and Russia (and also, in the 
academic field, as a professor of irrigation in Egypt), but 
also in the amazingly wide scope of his reading of original 
Papers in many languages and a profound understanding 
of the methods and ideas presented therein. He has a 
remarkable gift for lucid exposition in making a keenly 
critical but always impartial and unbiassed assessment of 
the significance and validity of the results obtained and 
conclusions formed by others working in the broad field 


lhe great merit and value of the book «ies in the author’s 
selection and arrangement of material and in his en- 

‘Alening comments and criticism on attempts made to 
Solve the many problems of river flow. For the engineer 
onted with problems of river-training it will be 
found an indispensable book of reference.” 


(Engineering Feb 17, 1956) 


==. ONSTABLE & CO. LTD. 
\) ORANGE STREET, LONDON W.C.2 


Illustrated 30s. net, 
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th ae role 
DEVELOPMENT ENGINEERS an eee ENE | 
AND he Ue 
a3 By) RE | . vo i 
= ’ | ‘ . q 4 ¥ 
TECHNICAL ASSISTANTS el ee 
H affci ; ba i 
for A bast A: 
work on guided missiles and navigational systems, automatic pilots, flight es r fue ps 
simulators, servos and automatic control developments. Applicants should A ae! Bidue i 5" 
preferably have had some experience of hydraulie or pneumatic servos, precision 4 “wt 2 ¢ be 
mechanisms, or systems employing such components. & He ; 5 
QUALIFICATIONS: Senior Engineers: Engineering Degree, with several oe i, ahs 
years suitable experience, and the ability to control a development team. a ’ mn vi? 
Engineers: Degree or equivalent, with some industrial experience. Technical we i Rog “a 
Assistants: H.N.C. or equivalent, with good practical experience in appropriate it { aay , A 5 
field. Tt. sy o4 
wd : 
Assistance with housing and with removal expenses. *,'* iy . et 
Interview either in London or Belfast. er 2 P a ie 
Apply to:— Fe | : ” +s 4 ‘sf 
eke aes a 
STAFF APPOINTMENTS OFFICER, S Clic: | 4 aed 
=) r : ~a 
SHORT BROTHERS & HARLAND LIMITED, bean vie Ee 
P.O. BOX 241, BELFAST, quoting 8.A.134, and stating rie) ia wy 
equi " see) itl fh By 
salary required K 864 ty ee a 
i. Pe Py ae 
malta wip ei 
? y ,? . 
.- <€ i } ; 
> bY oY) 
SIR W. G. ARMSTRONG GRADUATE ENGINEERS FOR ms : Ye) « 
Sav) bi : 
WHITWORTH AIRCRAFT LTD CONSTRVETION wih iatd, foes 
ARMAMENTS DIVISION. Applications are invited for. the following gueliten si cog a 
with jor Oil Company Mi t. * yh oe ? 
A number of Technical Assistants are DENT CIVIL OR MECHANICAL eee tf « 7 i 
required for interesting work in Power ENGINEER) with over five years experience ie Voy v3 
Supplies in Guided Weapons. field enaineer construction plant, Oye it * : 
Qualifications should include a degree in industr and general projects. * ; 
Engineering or H.N.C. together with a Familiar field organisational problems and +, 
minimum of 2 years experience in test and with good working knowledge general con- ae. 
development work. struction and equipment. Age 30-40. Com- eB 
Pleasant working conditions and amen- penser ay £1580 p.a. up according ey : 
ities are provided, and an attractive OXpersence, ove. ; 
superannuation scheme is in operation. (2) FIELD ENGINEERS (4) (CIVIL OR uy 
The work is of a permanent character in a MECHANICAL) with over two years :¥ 
new and expanding field and salaries are experience in either general building projects J 
good. such as housing, public buildings and utility 26 
installations or in oil refinery or chemical gee) 
All replies should be addressed to:— — — —— = = 4 at 
TECHNICAL APPOINTMENTS OFFICER Sh aid amas eaiieme hee cut 
SIR W. G. ARMSTRONG WHITWORTH about 30. Commencing salary £1245 p.a. are 
In addition to salaries quoted, free air conditioned # 
peepee. See, dation and d quate living allowance 
BAGINTON, provided with —- ee, —, a ee 
| 4 ion nm @ paid -home a jeaves.— he 
eee - Apply ‘ieotng CON) to BOX G 647, Offices of Pa 8, 
quoting reference P/6/ARM/TAO K 860 ENGINEERING. me ‘ 
qd! 
Pg ant 
bh 
DRAUGHTSMEN + 
et 
and hye 
DESIGNERS ne 
a e.| 
Applications are invited for the following positions on the Ate 
regular Mechanical Engineering drawing office staff of a large i 4. 
iron and steel organisation :— o 
1. DESIGNER, fully experienced and ‘eX 
t d to di and heavy AP ait | 
engineering equipment. \ i! sie 
2. SENIOR DRAUGHTSMAN, with rt 
similar experience to the above. i i 
There are also openings for draught of lesser seniority ata 
who have completed their National Service and have, including ai 
engineering training, not less than 5 years drawing office ee 
experience. bes 
Nominal hours are 38 per week with payment for overtime "Fi 
to draughtsmen grades. A contributory superannuation fund 5 
is in operation. = te 
Appl ving full particulars of engineering experience and <n 
eutue, = technical education and qualifications, stating * 
salary required and when at liberty to BOX K 895, Offices of me 
ENGINEERING. hy ? 
OP ANNE ETL TT LETT A EET TT EEC ie 


Classified Adverti. , ti. d on Page 6 4 























ROLLS-ROYCE 


Nuclear Energy Projects 


Engineers and Physicists are required 
by Rolls-Royce to work on an interesting 
experimental programme for their new 
projects in Nuclear Energy. 

Opportunities exist for both senior 
and junior men with good degrees, to 
work on problems of heat transfer, fluid 
mechanics, applied mechanics and on the 
development of mechanism for use in 
unusual environments. 

The vacancies to be filled are in a 
young and expanding organization situated 
in pleasant surroundings near Derby, 
where technical staff can work unhampered 


by administrative detail. 


Write to OH Msn (n.13) ROLLS-ROYCE LTD 
P.O. BOX, 31 DERBY 











April 13, 1956 ENGINEERING 








VICKERS -ARMSTRONCS 


(Aircraft) 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED, 
WEYBRIDGE, SURREY, 


require 


(}) DRAUGHTSMEN (SENIOR, INTERMEDIATE AND 
for the design of electrical and radio s 
power plants, installations, mechanism, furnishing, etc. 


ence not essential. 


(m) FLIGHT TEST INSTRUMENT TECHNICIANS for the making 
calibrating and servicing of prototype aircraft test instrument . 


tions. 


(n) AIRCRAFT SPARES SCHEDULE COMPILERS—« 
personnel required or civilians with airframe mainten 


(0) INSPECTORS for assemblies, tinsmiths, details and other branches of 


aircraft production. 


The Company will be interested also in considering applications from other 
experienced Technicians and Tradesmen in occupations applicable to the Aircraft 


Industry. 


Applications, quoting date and prefix letter of advertisement to: 


EMPLOYMENT MANAGER, 
VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED, 
WEYBRIDGE WORKS, WEYBRIDGE, SURREY. 


—$— 


— 


LIMITED 


JUNIOR) 
Structures, 
Aircraft experi- 


items, instruments, 


installa- 


uitable ex-R.A.F. 
ane» experience, 


L18 


























DESIGN ENGINEER for GAS TURBINE 
Drawing Office, for thermo dynamic and mechanical 
design calculations, etc. Applcants with degree 
preferable, but not essential. Candidates must 
be corporate members of the Institution of Mech- 
anical Engineers, with sound technical background 
and some experience in Industrial Gas Turbines, 
Steam Turbines or Aero Engines, ete. Salary 
according to age and qualifications.—Application 
forms can be obtained from the EMPLOYMENT 
MANAGER, RUSTON & HORNSBY LIMITED, 
LINCOLN. L3l 


MECHANICAL 
ENGINEERS 


are invited to apply for number of DESIGN 
posts with the ENGLISH ELECTRIC 
COMPANY'S GUIDED WEAPONS DIVI- 
SLON, LUTON, BEDS. 


One Engineer would be engaged on mech- 
anical design and panne of basically 
electronic units. Other engineers would 
design a variety of mechanical devices, and 
in particular mechanical components of 
servo systems. 


Modern laboratories provide ideal working 
conditions in a good research atmosphere, 
with attractive salaries for the right men. 
In selected cases housing assistance may be 


AihirhARAnK 
RARARAAARARAAAAA 
PPro vee vee 





> 

possible. These posts are pensionable after ? 
a qualifying period. e 
> 

‘ 

Applications, which will be treated in @ 
strict confidence, to DEPT. C.P.S., 336/7, $ 
STRAND, W.C.2, quoting Ref. 1000J. Ss 
Kos7 § 
> 

< 

> 


DRAUGHTSMAN DESIGNERS required for 
UNILEVER LTD., LONDON OFFICE. Workshop 


| trained. At least O.N.C. standard for design and 
| ams layout of factory plant. Candidates should 
| have experience in general mechanical engineering. 
| Pension Scheme and canteen.—Send particulars of 


DIVISION (WAD_ 114), UNILEVER LTD., 


age, training and experience in fullto: PERSONNEL 
} 


UNILEVER HOUSE, LONDON, E.C.4. L3 











CONTRACTS ENGINEERS. 

A. REYROLLE & COMPANY LID., of Hebburn 
County Durham, who are the largest firm of switeh- 
4 specialists in the world, have vacancies for 
ONTRACTS ENGINEERS, both for Home 
and Overseas contract work on E.H.V. switchgear 
In addition, vacancies also exist for Contracts 
Engineers to handle work in connection with major 
industrial installations and medium voltage switeh- 
. The appointment would be for work at 
ebburn and it is customary for the Company to 
appoint engineers for duties in the overseas and home 
Area Offices from engineers trained at Hebburn. 
The work requires initiative and affords the engineer 
individual responsibility. It is interesting and 
varied and calls for ability to conduct both technical 
and commercial negotiations. The desirable qualiti- 
cations are therefore a Degree or a Higher National 
Diploma or Higher National Certificate, but candi- 
dates having an Ordinary National Certificate who 
are still proceeding with studies could be considered 
specially. Applicants need not have specialised 
oo in switchgear, and if necessary, suitable 
ntroductory training would be arranged.—Appli- 
cations, giving full particulars of technical training 
and previous experience, should be forwarded to the 
CONTRACTS MANAGER, A. REYROLLE & 00., 
LTD., HEBBURN, marked “ Personal.” L Ww 


J. MOWLEM & CO., LTD. have vacancies in their 

Concrete Laboratory for a 
CONCRETE ENGINEER and an ASSISTANT 
CONCRETE ENGINEER. These vacancies are 
permanent and form an excellent opportunity for 
the right type of man. Salary according to age 
and experience. For the junior position previous 
experience in this type of work is not essential as 
adequate training will be given.—Apply, giving all 
details in own handwriting to BOX L 20, Offices of 
ENGINEERING. 


DRAUGHTSMAN, MECHANICAL, required 
for work on heavy mechanical engineering and 
pulverised fuel equipment. Experience this class 
of work would be useful. Voluntary superannuation 
scheme available working week five days. Please 
reply, quoting experience. Salary approx. £300.— 
Box L 41, Offices of ENGINEERING. 


ENGINEERING DRAUGHTSMAN ot 
immediately for large developments at Iron Stee! 
Works in the Midlands. Accustomed to taking 
responsibility, and preferably with technical ws 
up to N.C. or H.N,C. standard. Should me | 
sound experience in general engineering. —Apply ‘0 
BOX L 50, Offices of ENGINEERING. 
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INDUSTRIA 
GEAR ENG 


The Industrial Control Department (Servo Section) of Metropolitan-Vickers 
Electrical Co., Ltd., is expanding and has vacancies for 


GRADUATE ELECTRICAL ENGINEERS 


with experience of magnetic and electronic amplifiers. A good technics! Le 
ledge of the theory of closed loop control systems is necessary and some back on ~ - 
on conventional (open loop) industrial control gear practice would be an vivant ae E 
The work involves design and application of closed loop contro! | ? ke me 
variety of industrial motor drives, e.g., for Steelworks, Mine Wind: ape 


making Machinery and Machine Tools, etc. 
The — are permanent and pensionable. 
or Application Form, quoting reference “ Y.4,”’ to :—- 


Apply 


Personnel Manager, . 
METROPOLITAN-VICKERS ELECTRICAL CO., L!)., 
Trafford Park, Manchester 17. L4 


L CONTROL 
INEERING 
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TRAFFORD PARK, 





Previous experience in this class of work preferred, but not essential. Experienced 
‘Draughtsmen on electrical and/or mechanical work are invited to apply. 
Drauchtsmen are also required for the preparation of wiring diagrams. 


Trainces, of not less than 8.2, O.N.C. standard or those who are now taking 
8.2 will be considered for all of the above. The positions are permanent and the 
work rs excellent opportunities. 

Pension Scheme in operation. 

Ful] canteen facilities. 

Apply for application form, quoting reference “ U.4,” to:— 


PERSONNEL MANAGER, 
METROPOLITAN-VICKERS ELECTRICAL CO., LTD., 


| 
INDUSTRIAL CONTROL 
DRAUGHTSMEN AND TRAINEES 
Reguired for the design of Motor Control Gear and associated equipment. 


MANCHESTER, 17. 
K 861 








Ln 





—— 


MECHANICAL ENGINEER to take charge of 
Workshop for services and development at Research 
station, Served apprenticeship. Higher National 
Certificate in Mechanical Engineering or equivalent. 
Must be capable of original thinking. Location 
surrey countryside. Pension scheme. Profit Shar- 
ing Scheme. Canteen—BOX K 995, Offices of 
ENGINEERING. 


The following appointments are available in 


THE ATOMIC ENERGY 
DEPARTMENT 


of 


THE GENERAL ELECTRIC 
COMPANY LIMITED 


at Erith, Kent 
for development and Design work on 


NUCLEAR POWER STATIONS 


Ref. A.E.D.1 
MECHANICAL ENGINEERS with experience 
in the design and layout of large steam Power 
Stations. Applicants should have a degree in 
Engineering and not less than five years experience 
in this type of work 


Ref. A.E.D.2 
A MECHANICAL ENGINEER with a first 
or second class honours degree who has specialised 
instress analysis problems in complex steel structures. 


Ref. A.E.D.3 
MECHANICAL ENGINEERS, preferably with 
honours degrees, who have had experience in heat 
transfer research and heat exchanger design. 


Ref. A.E.D.4 
A MECHANICAL ENGINEER, preferably 
with a degree and with experiencé in the develop. 
ment of prototype mechanisms, to take charge of a 
sboratory where reactor control and fuel element 
handling equipment is now being tested. 


Ref. A.E.D.5 
DESIGNER-DRAUGHTSMEN with experi- 
ence in Power Station layout, heat exchanger and 
Pressure vessel design, and the design of mechanical 
control equipment and servo mechanisms. 


Attractive salaries will be offered and the positions 
wailable afford excellent opportunities for advance- 
ment —Apply giving age and details of training and 
‘perience to PERSONNEL MANAGER, THE 
GENERAL ELECTRIC CO., LTD., FRASER & 
CHALMERS ENGINEERING WORKS, ERITH 
KENT K 866 





DRAUGHTSMAN required for Engine Design 
Schemes on small high-speed diesels must have 
initiative and experience. Good salary. Pleasant 
working conditions. Pension Scheme.—Apply 
CHIEF PERSONNEL OFFICER, PETTERS 
LIMITED, CAUSEWAY WORKS, STAINES. 

G 650 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
DYESTUFFS DIVISION, HEXAGON HOUSE, 
BLACKLEY, MANCHESTER, 9, has a vacancy 
for a PURCHASING ENGINEER... Candidates 
should be between 25 and 35 years of age, and should 
be in possession of Higher National Certificate or 
better qualification. Design and Works experience 
is desirable, and some experience in the purchasing 
of engineering products will be an advantage. K 983 








TEXTILE MILL requires 
ASSISTANT TO CHIEF 
ENGINEER 


25-35 years of age with University degree 
or equivalent in Mechanical Engineering, 
with experience in similar position, to 
take charge of maintenance shops, elec- 
trical installation, drawings records. 
Permanent position with good prospects. 
Salary commensurate with qualifications. 
Pension scheme. Only first-class men need 
apply, stating age, qualifications, experience 
and salary required tc :— 

MANAGING DIRECTOR, 
BRITISH DEPA CREPES LIMITED, 
GLEBE MILLS, 
HOLLINGWOOD, OLDHAM, LANCS. 


K 880 











JOSEPH LUCAS (ELECTRICAL) LIMITED | 
intend to appoint a DEPUTY CHIEF METAL- 
LURGIST with a view to his subsequent promotion 
to Chief Metallurgist in charge of a s' of about 
forty. The applicant should, preferably, have an 
honours degree in metallurgy and be between the 
ages of 35 and 45. Experience in the field of light 
engineering is essential, and in quantity production 
a distinct advantage. He will be responsible for, 
and with the aid of § ists be expected to deal 
with the specification and testing of, incoming 
materials ; roduction heat treatment, which 
includes heating in controlled atmosphere furnaces 
and by induction, carburising by the solid, liquid and 
gaseous methods, and nitriding ; with welding, 
brazing and soldering, and with pyrometric control. 
He must have a knowledge of most kinds of cold- 
forming and machining processes. He will be 
required to advise metallurgically those who are 
responsible for engineering design, and to collaborate 
rith those who have to maintain an unusually high 
level of quantity production. Special notice will 
be taken of an ability to write clear reports.— 
Apply to the PERSONNEL MANAGER, JOSEP 
LUCAS (ELECTRICAL) LTD., GREAT KING 
STREET, BIRMINGHAM, 19, quoting reference 
PM/D/128. K 98, 
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‘nnuation scheme is in operation. 
replies should be addressed to:— 


B. 
ug reference FT/12/ARM/TAO. 










W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
ARMAMENTS DIVISION. 


SENIOR ELECTRONIC AND ELECTRICAL 
ENGINEERS. 


‘ umber of Senior Engineers both Electronic and Electrical are required 
lov work associated with the flight trials of guided weapons. 

* work is of a very varied and interesting character and includes system 
z and the analysis of the behaviour of complex installations including 
«nical and hydraulic components, 


number of years’ experience in electronic and/or electrical engineering is 
tial for these positions, and service experience of radar, radio and tele- 
‘unications is a very suitable qualification. 
r is not essential for these positions but practical experience 
xperience of experimental work is highly desirable. 

“ positions are responsible posts and carry attractive salaries and excellent 
ects 


‘sant working conditions and amenities are provided and an attractive 


TECHNICAL APPOINTMENTS OFFICER, 
SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
AGINTON, NR. COVENTRY. 


in addition to electronic and electrical 


L 47 


BRITISH CELLOPHANE LIMITED, 
BRIDGWATER, SOMERSET, 


seeks SENIOR AND JUNIOR DRAUGHTSMEN, for both PERMANENT 
and TEMPORARY appointments, for work on machine design and chemical 
plant layout. Applicants should possess at least O.N.C. and have had three 
years’ shop experience. Five-day week, Pensions Fund scheme for permanent 
appointments. Ref. No. E.48.Eg. 
he TEMPORARY a tments are for a period of mga two years’ 
duration, subject to months’ notice and include generous subsistence 
allowances, and periodic home return rail fares. 
ESTIMATOR (PERMANENT).— Applicants should have served an - 
neering apprenticeship and have technical education up to O.N.C. standard. 
work involved will be on the fae ye oor of material and labour specifications in 


connection with neering work, electrical estimati rience an advan ‘ 
Ref. No. YT i ‘ ae — 


ASSISTANT ENGINEER, age 23/30 (permanent).— Applicants should have 
an honours degree in mechanical ss and have had some practical works 
experience. The duties will be on development, improvement and maintenance 
of chemical and other plant. Ref. No. E.50.Eg. 


ASSISTANT ENGINEER, age 25/50 (permanent). Applicants should have 
4 university degree and have works experience, or be an A.M.I.Mech.E. The 
duties will be on development, improvement and maintenance of plastic films 
extrusion plant and enditer Sa. Ref. No. R.45.Eg. 

Write to the PERSONNEL OFFICER, stating full particulars and salary 
required, and quote Ref. Nos. as indicated. L 32 








DESIGN DRAUGHTSMEN. THE BRITISH | West End London Consul require now 
DRUG HOUSES LTD. invite applications from | SEVERAL SENIOR AND UNIOR ENGI 
suitably qualified men for interesting work in their| NEER DRAUGHTSMEN to prepare 
Engineers’ Drawing Office, on special machines and | contract a, specifications, etc., for 

lant layouts for the Light Chemical Industry. plant and allied 
ig Rational Certificate in Mechanical E: - | services. work for factories, office 
ng and previous experience in this industry desirable ete. 
but not essential. Men of mature age with suitable —- St — HE mene with initiative. yocae 
training and experience would be considered. Five- | week. One week's holiday in addition to 
day week. Pension and Profit Sharing Schemes.—- | usual summer two Bonus and optional 
Write, stating age, ex, mee and salary required, | superannuation scheme.—Write stating 
to STAFF MANAGER (REF.: B 8945), GRAHAM | ye and salary conuned. x 
STREET, CITY ROAD, N.1. OS 985 | G 588, Offices of RNGINEERING. 





a ee ee 


WILTON WORKS 


MECHANICAL ENGINEERS 


FOR ENGINEERS 
trained Mechanical Engi 





DIRECT from the University, or for 
ng! with industrial experience, the chemical 
industry provides opportunities for a satisfying and well paid career. 
At Wilton during last ten years many plants of great technical 
interest have been erected and plans made for further continuous 
development over a number of years. Here there are vacancies for 
Engineers on design, construction, and operation, with opportunities 
for training and advancement to managerial positions. 


THE CHANCE TO take part in this enterprise should 
particularly attract men graduating in 1956. Starting salaries are good 
and, should it be necessary, there are opportunities of gaining practical 
experience in a course which will initiate men into industry and be 
acceptable to the engineering institutions. 


THIS MODERN factory is situated at the foot of the 


Cleveland Hills within easy reach of the Yorkshire Coast. Working 
conditions are excellent recreational facilities includi olf, tennis 
and squash are available. men will 


After — the staff, marr 

receive a reasonable refund of removal (including travel) expenses; 
to assist in house purchase, facilities are available in approved cases for 
loans; in addition, legal charges may be advanced. 


THE APPOINTMENTS are permanent and include member- 
ship of the Staff Pension Fund and participation in the Employees’ 
Profit Sharing Scheme. 


ANY ENGINEERING GRADUATE who is interested in a 


oF of steady progress s : 
MPERIAL CHEMICAL INDUSTRIES LIMITED, WILTON WORKS, 
MIDDLESBROUGH, YORKSHIRE, quoting advertisement reference 


ICI/X/285/b. K 894 





GRADUATE MECHANICAL ENGINEERS 
who are keen to join a RESEARCH GROUP 


engaged in the study, design and development of 
hydraulic control valves, pumps, miniature high- 


LUTON, BEDS. 


These positions give scope for original work in 
Thermodynamics, Hydraulics and Servo mechanisms, 


and attractive salaries are offered to the right men. 
Housing assistance may 
instances.—Apply in strict confidence to DEPT. 
C.P.S., 336/7, STRAND, W.C.2, quoting Ref. 1000K. | LONDON, 8.W.3. 











D 
branches of Coke Oven and Gasworks 


cations to O.N.C. or beyond. 


possible in certain | STRUCTIO MPANY LTD., 





L71 





n. 
and fi ble 
a lor capa men. 
scheme. ve-day week; Canteen Facilities.— 
State and experience to the PERSONNEL 
OFFICER Po WOODALL-DUCKHAM CON- 


DRAUGHTSMEN (SENIOR AND JUNIOR) 
for work in connection with a 


i} | and By-Product Plant. 

speed turbines and auxiliary wer systems are Pipewor 

invited to apply. for SENIOR and JUNIOR posts| (¢) Steelwork for Buildings and Conveyors. 

with the GUIDED WEAPONS DIVISION OF Applicants should be competent men able to work 
THE ENGLISH ELECTRIC CO., LTD., AT | with the minimum of supervisio Technical 


remunera- 
Pension 


WOODALL- 


DUCKHAM HOUSE, 63-77, BROMPTON ae 4 











REGULATING SYSTEMS ENGINEERS. 


Vacancies exist on the staff of an Engineering Department of the BRITISH 
THOMSON-HOUSTON CO., LTD., which is engaged in designing industrial 
regulating systems and servomechanisms. An electrical engineering degree, or 
equivalent academic qualification, is essential and some experience of feed-back 
control systems is desirable. The Department handles applications in a wide 
variety of industries and some specialised knowledge of a particular industry 
might be an advantage although this is not a requirement. 

Applications should be in the Applicant’s own handwriting, and should state 
age, qualifications, training and experience. 

Apply: MANAGER, INDUSTRIAL ENGINEERING DEPA RTMENT, THE 
BRITISH THOMSON-HOUSTON CO. LTD., RUGBY. ° L1 
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A.E.C. LIMITED require ; | 

DETAIL DRAUGHTSMEN. Experience of the 
motor industry an advantage. Modern offices and | 
equipment, excellent opportunities for progress. | 
Good salary offered, five-day week, pension scheme | 
and canteen facilities.—Applications in writing, | 
¢y age, experience and salary required to STAFF | 
ECORDS OFFICE, WINDMILL LANE, 
SOUTHALL, MIDDLESEX. K 877 | 


ENGINEERING SERVICES DRAUGHTS- | 
MAN required by AVON INDIA RUBBER CO., 
LTD., MELKSHAM, WILTS. Must be conversant 
with general services, design and layouts. This 
includes steam, hydraulic, compressed air, cooling 
water, space heating, etc. Sound opportunity for 
suitable man.—Applicants of H.N.C. standard or | 
equivalent preferred, but others having the necessary 
experience are invited to apply to the CHIEF | 
ENGINEER, with full particulars, age, ete. K 871 


GENERAL ENGINEERING DRAUGHTS- 
MAN required immediately in the Works Engineer's 
Department of THE AVON INDIA RUBBER CO., 
LTD., BRIDGEND. Permanent and sound position 
with expanding Company for a man who is prepared 
to work hard and adapt himself to growing industry 
with special purpose machinery and comprehensive 
engineering services. H.N.C. or equivalent. 
A.E.8S.D. rates plus to suitable applicant.—Write, 
stating age, experience, etc., to PERSONNEL 
MANAGER. K 872 








DESIGNER-DRAUGHTSMAN required with 
experience of Paper Converting and Aniline Printing 
Machinery. Ordinary or Higher National Certificate 
in Mechanical Engineering desirable. The work is 
varied and interesting, consisting mainly of develop- 
ment of existing plant.—Apply in writing stating 
age, experience and salary required to: DAILLEY 
anp COMPANY, LTD. GARMAN ROAD, 
NORTHUMBERLAND PARK, LONDON, N.17. 


K 873 





ELECTRICAL LABORATORY ASSISTANT. 
Young men are required for prototype work on 
low voltage equipment for motor vehicles. Appli- 
canta should hold, or be studying for, O.N.C. 
(Electrical), although practical experience in similar 
work would be considered in its absence. Prospects 
of advancement into Design work exist for the right 
man. 

Apply in writing giving full details of age and 
experience to PERSONNEL OFFICER, SIMMS 
MOTOR UNITS, LTD., OAK LANE, EAST 
FINCHLEY, N.2. K 886 


THE BRITISH THOMSON - HOUSTON 
RESEARCH LABORATORY, RUGBY, require a 
MECHANICAL OR ELECTRICAL ENGIN- 
EER to assist in a programme of machining research 
with special reference to spark grinding and other 
applications of electro-erosion..-Applicants are 
invited to write to the DIRECTOR OF RESEARCH, 
BRITISH THOMSON-HOUSTON CO., LTD., 
RUGBY, giving details of age, qualifications and 
experience and quoting reference TJ. K 890 


COST ACCOUNTANT required for Engineering 
Works at Speke, Liverpool. Age 35/45. "Practical 
experience of standard costing essential. The post 
is pensionable with a good commencing salary and 
there are excellent prospects for an able man.— 
Reply, giving fullest information and an indication 


of salary to BOX K 330, LEE & NIGHTINGALE, 
LIVERPOOL. K 8 


DRAUGHTSMEN required by NORTHERN 
ALUMINIUM COMPANY, LIMITED, BANBURY, 
OXON. Qualifications: H.N.C. preferred, but 
O.N.C. considered, workshop training an advantage. 
Permanent positions to suitable applicants. Pension 
and Life Assurance Scheme in operation, also 
welfare and sports facilities—Applications in 
writing to PERSONNEL MANAGER, stating age, 
experience and salary required. K 8 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
PLASTICS DIVISION, has an immediate vacancy 


for a 
DRAUGHTSMAN for work on the instrumenta- 
tion of chemical and plastics plants. Candidates 
should hold the Higher National Certificate in 
mechanical or electrical engineering. Some experi- 











ence of industrial instrumentation would be useful. 

A good starting salary will be paid, beyond which 
there is scope for ——- remuneration.— Apply 
giving full partic to THE STAFF MANAGER 
1.C.1., LTD. PLASTICS DIVISION, BLACK FAN 
ROAD, WELWYN GARDEN CITY, HERTFORD- 
SHIRE K 850 


QUALIFIED ENGINEER/AGENT required by 
firm of Industrial Engineers to supervise the erection 
of a large contract in the North West area. 
Applicants must have good organising and admin- 
istrative experience. Previous steelworks engineering 
experience will be dn advantage but not essential 
Excellent permanent prospects are offered after 
completion of the specific contract which will be of 
three years duration. House will be provided. 
Please state age, salary required and full particulars 
of previous experience to BOX K 843, Offices of 
ENGINEERING 


COURTAULDS LIMITED, COVENTRY, require 
INSTRUMENT TECHNICIAN for work on 
the design, installation and operation of experi- 
mental automatic control equipment in the textile 
and Chemical Engineering fields. Previous experi- 
ence in at least one branch of Mechanical and 
Electrical Industrial Instrumentation is preferred, 
but a candidate with Electrical Design and Drawing 
Office experience would be considered eligible 

The post is an interesting one in the Research and 
Development Department and offers excellent 
prospects of promotion in a rapidly expanding field, 
Qualifications equivalent to a Higher National 
Certificate in Electrical or Mechanical Engineering 
are preferred 


the LABOUR OFFICER, MAIN WORKS. K 855 


TWO ENGINEERING DRAUGHTSMEN 
required by AVON INDIA RUBBER CO., LTD., 
MELKSHAM, WILTS, for mechanical equipment 
design work. Interesting and progressive situations 
offered to suitable applicants. H.N.C. standard or 











Applications in the first instance to| NEWCASTLE-UPON-TYNE, 1 
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Attractive Opportunities for Experienced Men 


——F 


DAVY AND UNITED } 
ENGINEERING 
COMPANY LIMITED 





uity and initiative. 


PROJECTS 
ENGINEERS 


GEAR 
ENGINEERS 


DRAUGHTSMEN 








Due to our ever increasing production programme, Britain’s largest 
builders of Rolling Mill and auxiliary plant offer the following vacancies 
to ambitious qualified men interested in heavy engineering. Every con- 
tract, whatever its size, has to be individually engineered so that the 
widest range of interest can be offered giving unlimited scope for ingen- 











Engineers required with experiertce of blooming, structural and 
billet mills, and merchant bar and rod mills. The Projects 
Department covers the technical aspects of the Company’s 


. 2 d 
sales effort and the work involves the engineering for ten- b 
dering purposes of customers enquiries, ranging from 

individual machines to complete mill plants. * 
oor 

: reel 

Engineers required with experience in the design of heavy duty ne 
gears. The Gear Section is responsible for the design of a wide a 
range of gears for all duties from small sizes up to 5,000 H.P. " 
Ba 

Draughtsmen required for the detail design of Blooming Mills, vill 


Structural Mills, Hot and Cold Strip Mills and auxiliary plant. 






































pac 

it ¢ 

Apply in writing to:- PERSONNEL DEPARTMENT, DAVY AND UNITED wi 
ENGINEERING COMPANY LIMITED, ney 

PARK IRON WORKS, SHEFFIELD 4. ” 

ins 

eae | tu 





TWO MOULD DRAUGHTSMEN required 
by AVON INDIA RUBBER CO.,_ LTD., 
MELKSHAM, WILTS. The work entails making 
working drawings of a wide variety of moulds 
covering tyres and general rubber goods manufacture. 
Good otf gee for suitable applicants to establish 
themselves in permanent situations.—Apply to the 
CHIEF ENGINEER, with full particulars, age, 
etc. K 920C 


STRUCTURAL STEELWORK DESIGNERS, 
SENIOR AND JUNIOR, required for work in 
connection with large and small Generating Stations 
and Atomic Power Stations. Five-day week, 
pension scheme, three weeks annual holiday.— 
Apply in writing quoting reference SAR to MERZ 
AND McLELLAN, CARLIOL HOUSE, 

: K 882 


STRUCTURAL ENGINEER. 
Chief Draughtsman for Branch Office in London. 
Experienced man, fully qualified to take responsi- 
bility for design and detail office covering a wide 
range of steel construction—Apply, furnishing 
details of experience and salary requir 


} ed, to 
equivalent, but others with the necessary experience |} MANAGER, TECHNICAL SERVICES, WRIGHT 


may apply to the CHIEF ENGINEER, with full| ANDERSON & CO., 
K 920B | CO. DURHAM 


parti rs of age, etc 





LTD., GATESHEAD, 8, 
K 465 


| 







tn 


2 ttt 


SERVO CONTROL 
DRAUGHTSMEN AND TRAINEES 


jers for 
required for the design of Industrial Electronic and tic Amplif nm 
Serve Mechanisms = connection with Electrical Motor Control Ge _ 
associated equipment. Previous experience in this class of work Pe ania 
but not essential. Experienced Draughtsmen on electrical and/or mech 
work are invited to apply. Netlaens! 
Draughtsmen are alec’ required for the preparation of wiring ageing oc 
Trainees, of not less than 8.2, O.N.C, standard or those who are =< . 
$.2 will be considered for all of the above. The positions are perman 
the work offers excellent opportunities. 
Pension Scheme in operation. 
Full — nn me - P io gr ie: 
»ly for application form, quoting referenm 4, oe 
— wed PRRSONNEL MANAGER, TD 
METROPOLITAN-VICKERS ELECTRICAL co., L 
TRAFFORD PARK, MANCHESTER, 17. 


Ne 
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Inders keep 
uring in. 





\ Mi 
Make 3 ‘ 
\ 
a better \ “e 
\ 
mousetrap \ 

\ 
and the world \ 
beats a path to your, 
door. And the saying \ 

; \ 

holds good whether it be \ 
nousetrap or machine tool, 
door lock or duplicator, fishing 
rel or food mixer, printing 
plant or petrol pump. What- 
ever the product if it meets 
the needs of the customer and 
s at the right price—orders 
wil come pouring in. Today 
the problem is how to keep 
pace with demand. 


Wayne Tank and Pump Co. Ltd. are old 


friends of ours. We illustrate a few of the 
more recent castings made by us for their 
latest model. 


Certainly 
In 
order to satisfy demands from 


lew customers we have undertaken 


it applies in our case. 


The 
installation of a considerable amount of plant 
is 


a major development programme. 


once 





now complete. enabling us 


again to 
turn our 


attention from new 


to enquiries 


customers. 


. WOLVERHAMPTON DIE CASTING 


AFFILIATED WITH 


PRECISION CASTINGS CO. INC. (U.S.A.) 





% CS , 
$ ing gxet® 


THE WOLVERHAMPTON 





GRAISELEY 


HILL WORKS, 


Telephone ; 23831/6 













DIE CASTING COMPANY LTD. 
WOLVERHAMPTON 





RAWLBOLTS 


are a Dry Fixing 





| With Rawlbolts there is no 
| grouting, no waiting for cement 
| to harden before the equipment 
can be used. This is an 
enormous time-saving factor in 
these days of man-power short- 
age. The solid sides of a small 
hole, into. which a Rawibolt fits 
snugly, afford all the resistance 
required for the expanding 
metal shields as the bolt is being 
tightened. When fully ex- 
panded, the metal shields exert 
a tremendous grip on the sides 
of the hole, ensuring an abso- 
lutely firm fixing. 

Rawibolts are made in all sizes 
from %in. to lin. bolt diameter, 
Whitworth thread. There are 
two types, ee es and 
Loose-bolt. he latter is 
| specially useful for heavy equip- 
ment because bolts can be 
| inserted after the fixture has 
been placed in position. 








If you have a fixing 
problem, write to our 
Technical Service De- 
They will be 
delighted to help jou. 


partment. 











THE RAWLPLUG 
COMPANY LTD. 









RAWLBOLTS GRIP 
éy EXPANSION | 


Rawitools, Rawlbolts, Rawi: 





Rawiplugs, ips, 5, 
Bolt gn Screw Anchors, White Bronze Plugs, Rawl- 
toggles, Rawiclips, Cement in Sockets, Durium Drills and Hole 
Boring Tools for Hand, Electric Hammer or Pneumatic 
Hammer operation. 





THE VITAL POINT in any 
power plant is where the 
shaft of the driving unit links 
up with the shaft of the unit 
driven. Vibration, shocks 
and stresses resulting from 
misalignment at this point 
| are reflected in loss of power 
| and, eventually, by serious 
| breakdowns. 
| You can safeguard your plant 
| by fitting Steel-Shaw flexible 
| couplings between units. 
| Steel-Shaw couplings counter 
misalignment, absorb vibra- 
| tion, and assure cheaper 
running and better perform- 


brochure No.!227 




























Unless checked, accumulative shocks and stresses possed from unit to 
unit will result in rapid deterioration of plant. 








act 


} 
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A Steel-Shew Flexible Coupling obserbds 
shocks, reduces vibration, and smooths out 
irregularities of load and power between 


Flexible Coupting 


STEELE & COWLISHAW LTD., Dept. 17, COOPER ST, HANLEY, STOKE-ON-TRENT. 


SCL3250 


Cc 
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CONVEYOR: ELEVATOR 
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BULL BRIDGE WORKS, see 1 
Accrington, Lancashire. Telegram: “Conveyor” Acering 


SPIRAL CONVEYORS, 
i 





DROPFORGINGS 


ARMSTRONG STEVENS 


AND SON LIMITED 
WILLENHALL STAFFORDSHIRE 
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BARIMAR Repairs 







A for Barimar experts to weld the 2} ins. metal, reinforcing the damaged sections, St 
then submitting the finished work to gruelling tests. Now stronger than ever, the 4-ton casing passed all tests with flying colours—no distortion whatever, Guaranteed 
aud scarcely an outward sign of the earlier damage. IN THREE DAYS the casing was in service again, strengthened, dependable, Barimar’s fine workmanship -~ . 
covered by the famous Money-Back Guarantee. [ Banraatt 
ms MAINTENANCE ENGINEERS OF POWER STATIONS 








Cast’ Iron 


Turbine Casings without 


—"* Distortion or Dismantling 


A Power Station priority job completed by BARIMAR 
in 3 days 
MANY TURBINE CASINGS have been successfully repaired by 


Barimar for Power Stations without distortion and frequently 
without dismantling 

















This 4-ton turbine casing (cast iron) was a vital part of an electrical Power 
Station’s equipment. It came to grief at a time when demands on the 
generating station were at their peak. The damage was grievous, as the 
illustration shows. The casing was fractured through both flanges, each 

fracture nearly 3 ft. across, in metal 2} ins. thick. The “casualty” was 
9 ft. across, 5 ft. high and 5 ft. from back to front. 


The Power Station Superintendent did_ the 
wisest thing possible—he sent an S.O.S. to 
BARIMAR ! 


One of Barimar’s engineers arrived promptly to assess the trouble and he 
guaranteed an immediate and dependable repair. 


4-ton Turbine Casing, 
badly cracked, belonging to important 
electric power station, before repair by Barimar. 





This was a top priority job. Without a moment's delay, arrangements were made 





When circumstance warrants it, Barimar Flying 


; i ilimark of 
throughout Britain look upon Barimar as a definite stand-by, available in case of breakdowns Night or Day. The He 
Squads will leave at short notice to repair the 


However serious the damage, however apparently “ hopeless " the situation, a "phone call to Barimar brings 











immediate advice and immediate help. BARI M iR 
job on th t thout distortion or dismantii a 
ya CR She Se Saees ss ne ALL BROKEN PARTS which are transportable must be sent CARRIAGE PAID or delivered to the neurest ; 
chins Barimar Branch. Please remove all Fittings and post letter advising dispatch. When it is impossible to transport Scieni 
machinery Barimar experts operate ON THE SPOT. 
Barimar House, 22-24, Peterborough Road, FULHAM, LONDON, S.W.6 Weld 
Telephones: RENown 2147-2148. Night 2148. Telegrams: “ Bariquamar, Walgreen, London.” ————————— : ae 
; ne 21058 
=D. BIRMINGHAM, 12: 116-117, Charles Henry St. Telephone: Midland 2696 NEWCASTLE UPON TYNE, 1: 64-66, The Close 


Branch Addresses; MANCHESTER, 18: 67, Brunswick St., Ardwick Telephone. Ardwick 2738 GLASGOW, C.2: 134, West George Lane Telephone 























BARIMAR—THE WORLD'S SCIENTIFIC WELDING ENGINEERS 
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STEEL CHAINS y= ce (e 
for CONVEYORS K ATTACHMENTS 































































és £ 3 rs Js v; 
HOLLOW OA Fem) vo > 
... and ELEVATORS B S. ae. 
CHAIN eal « Tied , 
F ATTACHMENTS ‘ft 
; 
ps , 
Ds SPIGOT PINS: u* fi. 
2 SOLID BEARING PIN CHAIN + 
wi fr A CHAIN FOR EVERY DUTY el |) 
leaflet Ref. 320/26 j ‘ 
Stock range of chains and wheels ? 
up to 15,000 Ib. breaking load 
<7 . ‘ 
wey RENOLD CHAINS LIMITED * MANCHESTER 
Bs “ 
* .: 
Forging For the production of cold forged bolts, screws i 
and many other similar components, we can YR 
greater furnish complete equipment, giving results “AGL 
‘i fully equal in precision ‘2 i ng 
economy un and finish with those pro- ten) ie f 
bd [ duced by machining, at ie to I 
mater ta emuch lower cost pcr piece, qa i Oy 
and cost ie 
a » us i « 
fF with.eccee ee 
i ae ome pS 
GREENB AT | cou Forcing machines ia Oe ge 
seiesersiee $ 2 AS 7 
GREENWOOD AND BATLEY LIMITED - ALBION WORKS - LEE; tie 
J | 
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Today, more than 
ever, industry looks 
to ERMETO for 
efficient high- 
pressure pipe lines 


Whatever the field of application you will find 
ERMETO valves and couplings have played a 


notable part in raising the standard of efficiency. 


Technical literature gladly sent on request. 





VALVES AND COUPLINGS 


BRITISH ERMETO CORPORATION LIMITED 
Maidenhead, Berks. Tel.: 2271/4 








xk ania efficiency 
> Longer working life 
* Lower production costs 


THAT’S WHY MY ECONOMY 


pecins with DORMER 


— 





THE SHEFFIELD TWIST DRILL AND STEEL COMPARY i 
SHEFFIELD re 
MERCHANTS 





DORMER TOOLS ARE OBTAINABLE FROM YOUR USUAL ENGINEFRS 


— 
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ur 
Open Hearth Melting | i, ‘,' 
Shop Building \ ‘ 
+ h c , 
in the sure hands 
of Experienc K oo 
~ 
= ¢ 
m,| TE ; 
a 
R _t : 
* ) 
750 tons of steel were used in 
he construction of this building = i 
recently completed for Messrs. Baker S ‘« 





Bessemer. 
Design, fabrication and erection 
were carried out entirely by Head 


enn HEAD, WRIGHTSON: C°L? 


The building is 250 ft. in length 
with two bays of 65 ft. span, the THORNABY-ON-TEES + STOCKTON-ON-TEES - MIDDLESBROUGH 


height being 85 ft. LONDON - JOHANNESBURG TORONTO - SYDNEY, N.S.W. 


The gantry girders were designed 





) to carry overhead electric cranes 








lifting 35 ton and 100 ton loads. 


212-8 


Forging Furnace Tacamt = 


: Wellman 22Z Manipulators Chargers: : i ee 





Operate in restricted areas. : ‘ 
Equipped with electric: motor or diese! engine prime mover driving pump unit at consts Es 
FROM ae: ae ee Saha 
Yq to 5 eS 3 : : ; | = %y be ‘a : fe ie pee " i 
TON nt i - : pe a : 
CAPACITY faa eh ae te a 3 ht utes. By 
” , a A” “ 
oe. PEM 
4 
Oyo 
THE WELLMAN SMITH OWEN ENGINEERING CORPN. LTD. Fi 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, SOUTH STAFFS : 0 





- 
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THE GENERAL. ELECTRIC COMPANY LTD. MAGNET HOUSE KINGSWAY. LONDON. W.C2 
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Britain’s N° 1 Gun 


In the ebb and flow, the interplay, stimulus and counter stimulus 
of ideas and designs, backwards and forwards across the 
Atlantic, the initiative has been held by Aeraspray for 

a quarter ofacentury. It took twenty years to find 

an answer to our rustless ferrous alloy for Spray 

Gun Nozzles and Needles—recently hailed as 

the latest introduction from the U.S.A. No 

answer is yet forthcoming to Aeraspray’s 

Pre-selective Fan Control. We claim for the 

SUPAERA Gun—the product of our experience 

in obtaining perfect atomization at low pressures 

for Electrostatic Spraying—that its performance in 

every respect is superlatively good and unequalled. 

Quite remarkable savings in finishing costs are reported 

and in many cases rubbing down has been entirely eliminated 
although previously thought essential. Speed is in excess of any 
need but infinitely docile to control. 

Delivery time, at the moment, is 15 weeks. 


@ See our Stand D.734 B.I.F. Birmingham, April 23—May 4 





AERASPRAY ASSOC. LD. Makers of Spray Guns, Single and Two Stage Air Compressors, Conveyors, Spray Booths, Infra Red Drying Plants, 
Head Works and Offices, Nechells, Birmingham, 7. Phones: EASt 1671-4, etc. | Victoria St. London, S.W.1. Phones ABBey 5095-6 Also at Glasgow, Manchester, etc, 














Cat.No. X6726 
60 amp double 
pole switch fuse 


th action 


séc. HW SWITCHGEAR 


















ENGINEER 


whether the problem involves moving volumes of air under free air 


Propeller Fans 
Sizes: 6” to 36” 


conditions or creating warmth and comfort over large areas 





FOR THE IMMEDIATE 
DESPATCH OF 


<g> _Unit Heaters 4 Small Blowers 


Range: 7 types 


: Range: 4 sizes 
| or supplying air blast for drying and cooling 






Man Coolers a, 
Sizes: 15° to 36” 5," 


engaged in industries’ “hot spots’’ 





Bifurcated Fans 
Sizes: 10” to 16” 


Leo *k from industrial processes or extracting foul air from offices 
standard Fans a 


Sizes: 6” and 9” e Range: 5 sizes 


\ St k\ or shops or exhausting dust as soon as created or providing 
from oc eee aa H. E. Blowers 


. Range: 8 types 


draught for cupolas and furnaces or moving quantities of air against 





Multivane Fans 
Range: 6 sizes 


resistance or the hundred-and-one other problems 





which can be solved by dependable fans and ancillaries 


...consider Keith Blackman 


*ALL equipment depicted here is available ex-stock 
KEITH BLACKMAN LTD - MILL MEAD ROAD - LONDON N.I7 - TELEPHONE TOTTENHAM 4522 
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or cooling workers 


“T” Series dust units 












see our exhibit 
I CASTLE BROMWICH 
April 23 -May 4 
Stand No c.3)) 
é 


jy / 
fea 


in the manufacture of 
extruded round, square and hexagon Brass 
Rods, in machining, hot stamping, high 
tensile and Naval Brasses. We manufacture 
to a wide range of specifications including 


Overseas Specifications. Delivery through- 


Wy RO D re out the Country 


£ HOLMAN 
MICHELL 
'CO., LTD. 


Head Office & Works:- CORNWALL WORKS, 
ST. HELENS, LANCS 
TEL: ST. HELENS 4201-2-3-4 
Branch Works & WN. E. Area Sales Office : 
WAKEFIELD, YORKS. 
Also At:- BIRMINGHAM &} GLASGOW. 


by our own 


transport. 
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BUYING HYDRAULIC PLANT ? 


ENG 












Modern 
Rebuilt 
7 , 


See first | 
HYDRAULIC 
-— + 


BRITAIN S HYDRAUUG 
LARGEST —, oy ERR 
STOCK mes 


for immediate RUBBER 


—— 
delivery 


eee PLANT 
LEED BROTHERS 


(ENGINEERING) LIMITED 
REPLANT WORKS - CUBA STREET - MILLWALL * LONDON, E./4 Tel. EAST 408) 














Once installed and on the job Radiovisor Photo-electric or Electronic Equipment 
gets on with it working unceasingly, automatically, without attention, and paying 
its way with increased efficiency. 





Wherever control of any operation, process or measurement is required there is 
Radiovisor Equipment to get it done — and to keep on doing it. 


01 
Radiovisor know a lot about this particular subject —they were the first in the field! ar 
If you have a problem, or perhaps just a simple operation, which you think can be ve 
solved by photo-electric means (and few problems can’t be) come to Radiovisor — gi 
they have the most experience. : 
al 
t 
n 
P 





FOR ALL PHOTO-ELECTRIC AND ELECTRONIC CONTROLS 
RADIOVISOR PARENT LTD., | STANHOPE STREET, LONDON, N.W.1I *EUSton 5905 


Radiovisor Photo-electric and Electronic controls include: 
FLAMESTAT FLAME FAILURE CONTROL @ SMOKE ALARM AND RECORDER @ INVISIBLE RAY BURGLAR ALARM @ HOPPER & BUNKER LEVEL CONTROL | 
PHOTO-ELECTRIC SAFETY GUARD @ AUTOMATIC RADIATION PYROSTAT @ SMOKE DETECTOR FIRE ALARM e COUNTING AND BATCHING UNIT 
TURBIDITY EQUIPMENT ° PRINT REGISTRATION * FACTORY LIGHTING CONTROL * AUTOMATIC DOOR OPENING ( 
| 
‘ 


THE rigs? WARE te Ce TOs 8h E00 2 Ee CONTROLS 
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f the foremost name 
in mine ventilation 
or over 50 years. 






iy 








aa ea easitsine 


to install 
“Sirocco” 


Whether you decide on an axial flow type or a centrifugal backward aerofoil 
bladed type fan, our unrivalled experience as pioneers in the development 
of fans for mine ventilation is your guarantee of highest possible efficiency. 


DAVIDSON & CO. LTD. 
Head Office and Works: 


SIROCCO ENGINEERING WORKS 
BELFAST, NORTHERN IRELAND 





Illustration shows the runner of a “Sirocco” 
120 ins. diameter backward aerofoil bladed 
fan with a duty of 509,000 c.f.m. at 12" W.G. 






























RADR works the wagon tippler 






This application shows, particularly, the value of a 
right-angle drive. : 
Double reduction gear units giving ratios up to 300 to 1 


may 9-19 


SEE US 
AT THE 


can solve many transmission problems, especially ae 
the larger sizes when applied in rolling mills, EXHIBITION 
able, da 


WISEMAN 


GEAR UNIT SPECIALISTS 


Our engineers 
are always 
very ready to 
give practical 
advice and 
assistance in 
all power 
trans- 
mission 
problems. 


RED WiSEMAN & CO. LTD. 
— STREET, BIRMINGHAM, 9 
“non Offic >: CARLISLE HOUSE, SOUTHAMPTON ROW, W.C.I. 





~? 
. > 
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~ STRUCTURAL STEEL WORK 


PLATED TUBE WORK 


Telegrams: “ DEVISERS, WISHAW” Telephone: WISHAW 289 & 290 


Contractors to the Admiralty, War Office, Air Ministry and H.M. Office of Works 

















OW ELOCITY 


rFANS 


Dependable,. Economical and Surprisingly Quiet. 


ehh WS € ORIG? & 











GREAT WESTERN WORKS, 2, QUEEN ANNE’S GATE, 
BIRMINGHAM, I. For Lists apply Dept. FA. WESTMINSTER, LONDON, S.W- 
"Phone: 225i1—4 VICTORIA "Phone: WHITEHALL 1923-45 


Greme; “ ALLDAYS” ‘PHONE BIRMINGHAM "Grame: “TYPHOON, PARL, LONDON” 
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Tomato lly 


JIBS for WALL CRANES 











This 70’ 0” Aluminium Alloy Jib is fitted to a 
Henderson 30 cwt. Wall Jib Crane at the Metropolitan 

and New Crane Wharves, Wapping, London. By 
replacing the original steel jib with this aluminium jib, 

loads of one ton can be handled from the outer barge 4 

| when two barges are lying beside the wharf. As the steel 
| jib could only lift 10 cwt. under similar circumstances, 
the efficiency of the crane has been increased by 100%. | 





The jib illustrated is only one of many types 
of aluminium jibs designed and constructed 
by Head Wrightson Aluminium Limited. 


HEAD WRIGHTSON ALUMINIUM LTD. 


THORNABY-ON.-TEES 


ta 


=wose «ll Mi, uw : voy eet " F, HI ii 











Castings to very fine limits can be supplied in quantity to any specification of 
Zinc and Aluminium Alloy. 
Considerable savings in machining costs can be effected where pressure die 
castings of a suitable design are required in large quantities. We are fully 
equipped to design and manufacture dies and produce castings for quantity 
; supply at competitive prices. 


West Yorkshi 


SAYNER LANE, LEEDS 10 
Telephone: Leeds 29466 





oundries Ltd. 


London Office : 
HANOVER HOUSE, HANOVER S@Q., W.! 
Telephone : MAYfair 8561 





7% 


“ 


Soa 
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SM/MC 2627 
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SIX STAR ING TAPE 


%& Extra Thin STs 


—gives a sharp, clean outline by eliminating paint build-up. i f 


* Extra Strong Gi 


—draws straight from the roll without tearing. 


wrinkling. 


* Resists Penetration ah ia 
—entirely unaffected by the heaviest spraying with paint dopes, ag oi. 
lacquers, enamels and other liquids. ‘M 
, # a 
% Highly Flexible ; 
—takes the trickiest contours and corners with ease, without beet fiw : 


Gentle Adhesive : | 


—sticks at a touch to metal, plastic, glass, wood and rubber—and 
never curls back. ce 


* 


Strips off easily ¢ a 


—leaves surface completely unaffected after service. 


Ch vee FE 

; ' 

. 4 

Marketed by GORDON & GOTCH LTD mee ABET) 

Sellotape Division, . “ ve 

. © é 

39-40 Farringdon Street, London, E.C.4 “y ae 4 8, 

BRAND e. , 
e CENtral 0531 , 1 4.'4 
inasking tape 
Vo! (ane @ 
Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd tr ite © 
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RIGID ES 
COIL HANDLING — 


CRANES 


AS SUPPLIED TO 
1.C.1. KIRKBY WORKS 





carruthers’. cranes 


J. H. CARRUTHERS & CO. LTD., GLASGOW, S.2. @ London Office: Abford House, Wilton Road, Victoria, S.W.| 
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Many of the rivers of Spain and France rise in 
the High Pyrenees. Their waters are harnessed to 
supply electric power for railways, for industry 
and for the domestic supply of the surrounding 
countryside. Here, at Artias, where the River 
Garonne leaves Spain for its long flow through 
France, Sociedad Productora de Fuerzas Motrices, 
S.A. have built a new power station. It is 3,700 ft. 
above sea level, and in it BTH equipment is once 


again used to help harness the power of natural 
resources. 














General view of the power station 
and the penstock. 


One of the two BTH generators on test at Rugby Works. 


Two 42,500-kVA, 600-r.p.m., 11-kV generators 
have been supplied by BTH, each driven by two 
single-jet Pelton turbines supplied by Ets Neyrpic, 
Grenoble, one wheel being overhung from each 
end of the generator shaft. These turbines operate 
under a head of 2,600 ft. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED - RUGBY - ENGLAND 
Member of the AE/ group of companies 


A4971 


B.1.F. Olympia: Visit our Stand No. A64/A69 

















ONSTANT research, long experience, the 
highest standards of manufacture and 
inspection ensure that Morse Chains give the 
trouble-free service with a minimum of 
maintenance which is essential to the efficient 
and economic running of industrial plant. 
For over fifty years, engineers have been 
specifying Morse Chains with the knowledge 
that, although designs may change, the built- 


in quality never varies. 
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In the long run 


it pays to install 
MORSE chains 





Picture by courtesy of Southern Region B.T.C. 


In 1912 a Morse 70 h.p. Inverted Tooth Type 2in. pitch 
7in. wide Chain drive was installed at the Brighton 

Depot of the London, Brighton and South Coast Railway 
to drive a deep well pump. 

This drive has been in constant use since that time 

and is still giving the same 

trouble-free service as it did in 1912. 




















chain drives 


A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION » BORG-WARNER LIMITED, LETCHWORTH, Tel.: Letchworth 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSION AND MORSE CHAINS 





GINEERING 





























ENGINE 


STEAM-RAISING PLANT 
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Qyrvotsir the revelation to mankind of atomic energy as a 


transcending power for good, Eric Fraser’s mural is a reminder of 


our responsibility in a world that is overshadowed by its power for evil. 


The omens are favourable. The first International Conference 


on the Peaceful Uses of Atomic Energy, at Geneva, which 


focussed world attention on an unprecedented gathering of atomic 


physicists and engineers, revealed the startlingly parallel progress 


that had been made by the ‘atomic’ nations, working independently. 


A notable feature of this progress is the universiae 


adoption of STEAM as the only practical medium, in the foreseeable 
future, for the conversion of atomic to electrical power. 

Babcock & Wilcox Ltd., as the world’s leading steam 
engineers, with the experience of many years’ close collaboration 
with the Atomic Energy Authority, are making an outstanding 
contribution to atomic progress with the manufacture of specialized 
steam-raising plant for the world’s first atomic power stations—a 


major step towards the realization of a great ideal. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, FARRINGDON 





LONDON, €.C.4 
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Why ‘ENGLISH ELECTRIC’ use MEEHANITE 
castings for their traction diesels 


“The bedplates, crankcases and cylinder heads of “English Electric’ Type SVT diesel 
engines are all Meehanite castings. These, although subjected to the exceptional stresses 
of rail traction duty, must be essentially lightweight and yet possess physical properties 
better than normally required for ferrous castings. Cylinder heads must withstand 
pressures of over 900 pounds per square inch and all castings must be of a dense, non- 
porous nature entirely free from blow-holes.” 


Cast lron Can Do tt-of tts 


* MEEHANITE 


The Dependable Metal ca 


THE INTERNATIONAL MEEHANITE METAL CO. LTD + MEERION HOUSE - 4, DOWNSIDE - EPSOM - SURREY - Telephone: EPSOM 3507-9 


Many famous engineering firms have found 


that Mechanite’s high strength, 
its homogeneous, close-grained 
mit valuable weight reductions ! 


Write for a copy of “‘Meehanite 
of Industry,” a new 44-page bo 
many other applications in lead 


MEEHANITE METAL fF 
AT YOUR SER’ 


C¢. M. Hay and Company Limited. Gia 
ries '.imited. Leicester. Southern Fe 
Croydon, Surrey. Winget Limited. 
Benson Pease and Co. Stockton-on-Tee 
Limited. Ripley, Derby. Cameron ar 
Kirkintilloch. Carmichael Bros., Lim 
Shields. Goulds Foundries Limited. 
Harper (Meehanite) Limited. Willen! 
and Company Limited. Newcastle-o 
(Ealing Park),Limited. Lo 
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ae Lloyds (Burton) Litd., 


a \ one of the best-known 



















names in iron and steel, 
is yet another firm that is 
tackling its dust control 
problems with the help of 
Air Control Installations 
Ltd. 

Up to now five Rotoclones 
have been installed with 
a total capacity of 65,000 
c.f.m., cleaning up sand- 
handling, shakeouts and 


fettling. 





We specialise 
in the manufac- 
ture of equip- 
ment for every 
form of air 
treatment and 
in harnessing 
air to work for 
industry. 


Consult our nearest 


branch. 





AIR CONTROL INSTALLATIONS LTD. 


RUISLIP - MIDDLESEX «: RUISLIP 4066 





LONDON BIRMINGHAM MANCHESTER NEWCASTLE GLASGOW 
Welbeck 1306 & 1307 Midland 1165 & 1367 Central 0679 & 0670 Whitley Bay 23046 Central 2923 


R TOCLOWNE = The lant that makes your works NO7 SO DUSTY 
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LT VENTILATION DID FOR US ha 
ww. 
Says Beg wD 
MR. H. KENDALL i Go 
Works Engineer of SMITH-CLAYTON FORGE LTD. ‘ / 
¥ . 
. ; : 
.?  — o 
»* & e * 
4 “~ 
; 
Ps v4 
* - 
+ + 
: 
J - 
ft 
7 
: " 
NUT 4987 60 lal | el ih * 
aN : a tag = a 
7) 
. ; fy ' 
“|. . these photographs were taken in our Heavy Stamp Shop where ft , 
high air temperature, radiant heat, density of plant and lack of Simtel 
light and fresh air were causing our work-people acute discomfort. 3 
y ° r . . ; * 7 
. . We called in Colt Ventilation because they had already oi gee Me 
found the right answer to our problems in five other shops and sapien 
because they had the experience of dealing with ventilation (St Wines 752 
problems for over 8,000 major industrial organisations behind : re ad 
. . ' Hit a £) 
them. They found exactly what was needed, explained it to us and recommended it oe 
the COLT Clear Opening Ventilator. This proved the ideal solution as you can see 1 hee, ee 
from the clearer atmosphere in the ‘after’ photograph”’. Vy Ly an 
WRITE FOR FREE MANUAL containing full specification % a i 
of Colt Ventilation to Dept. G52/240 a ce mee 
‘ afi q.'% 
VENTILATION ele 
Vi) fete (Oy 
COLT VENTILATION LTD - SURBITON ~ SURREY Telephone : Elmbridge 6511-5 3 . ¥ 
Branches at Birmingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon- Tyne, Sheffield and Warwick. ti ‘ 
n Australia, Belgian Congo, Canada, Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, North ond South Rhodesia and South Africa ‘ p23 
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The conveyor line passes through the tunnel on the left, 
and is marked in the distance by the further arrow. 


x M & GC idler rollers « 











From a great chalk-pit, M&C belt conveyors 
carry up to 3,000 tons a day of sandy overburden 
to the disposal ground about a mile away. 

For eight years, the idlers have been resisting 


the weather, keeping out the wind-blown grit 





that swirls around them, and ensuring reliable transport, 


twenty-four hours a day, seven days a week. — 


isit M & C 
It conveyors visit M 
Bridgeton, Glasgow, S.E. ee ns 


: G EXHIBITION 
MAVOR & COULSON LTD Olive Grove Road, Sheffield ) a eer, bor 9—-19 


36 Victoria Street, London, $.W.1. — 




















ENGIN! 
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“CORROSIVE-RESISTANT 
FLEXIBLE 
BELLOWS 


31 


for corrosive fluids 


These flexible bellows are the latest PTFE components to be developed by the PTFE Engineering 
Division of Crane Packing Limited of Slough. They are formed by an exclusive patented process 
of manufacture which almost halves the amount of material used, and substantially increases the 
mechanical strength of the bellows, compared with those produced by conventional methods. 


The bellows are at present offered in a range of bore sizes from hin. to 6in. and in corresponding 
nominal free lengths from Ijin. to 3in. with wall thicknesses ranging from 0-020in. to 0-040in. 
Corresponding extensions are from 0-6in. to 1 -6in. 


Initial tests have shown that these bellows will withstand at least 1,000,000 oscillations between 
the minimum and maximum working lengths at normal temperatures, and at pressures around 
100 p.s.i. Tests are continuing at higher temperatures and pressures, and the results will be 
published in due course. 


The properties and characteristics of the basic material are given full expression in these 
bellows—they are unaffected by contact with all known corrosives and solvents, with the exceptions 
of molten sodium and fluorine gas. 


Engineers wishing to know more about this material, and about the basic and component 
forms in which it can be supplied, should write to the PTFE Engineering Division of Crane 
Packing Limited of Slough, for Information Bulletins Nos. 4 and §; and for special information 
regarding any particular application in which they are especially interested. 





co 
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Crane 
Packing 


LTD 


OF SLOUGH 
ENGLAND 





A @ company 
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A complete service 


to industry 


———e rs Ok AO SE 
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For over thirty years Simon-Carves have played an important 
part in the development of economic power generation. At 
home and overseas Simon-Carves boiler plants are at work 
or in course of design and construction, ranging from small 
industrial units to central power station boilers rated at up to 
550,000 Ibs. per hour. 

The co-ordination of the company’s civil, mechanical and 
electrical engineering departments coupled with extensive 
research facilities enable Simon-Carves to offer an expert 
and comprehensive service to all users of steam power. 


Complete power plant by Simon-Carves Ltd & 


STOCKPORT, ENGLAND 
OVERSEAS COMPANIES | Simon-Carves (Africa) (Pty) Ltd: Johannesburg Simon-Carves (Australia) Pty Ltd: Bota:y, NS.W 





S.C. 116 
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BROWN | 





BH 
Horizontal High Speed Shaft 
and Single or Double Ended 
Horizontal Slow Speed Shaft. 


BHV 
Horizontal High Speed Shaft 
and Single or Double Ended 
Vertical Slow Speed Shaft. 


















BVH 
Vertical High Speed Shaft 
and Single or Double Ended 
Horizontal Slow Speed Shaft. 






SPIRAL 
BEVEL 
UNITS 


“David Brown” Spiral Bevel Units fulfil modern 
requirements on a wide range of applicatious for 
right-angle drives of high efficiency, compact and 
sturdy construction, and long life. 

Used either for reducing or increasing speed, with any 
of the shaft arrangements as shown, they are suitable 
for ratios from approximately 1:1 to 5:1, transmitting 
from a few horse power up to 2500 h.p. according to 
size, ratio and speeds. Spiral bevel gears are used over 
the full range of sizes and modern heat treatment 
plant enables heat-treated alloy steels to be used for 
the gears irrespective of size. 

Typical of the applications on Municipal Undertakings, 
where complete dependability is essential, the illustra- 
tion shows a battery of “David Brown” Spiral Bevel 
Units driving Sewage Disposal Pumping Units. This 
dependability is being proved every day in the Chemi- 
cal, Textile, Paper, Rubber, Steel, Mining, Shipbuilding, 
Food Production industries and on a wide array of 


Mechanical Handling applications. 


DAVID BROWN 





CORPORATION (SALES) LIMITED 
GENERAL GEAR DIVISION 
PARK WORKS 


HUDDERSFIELD 
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ROLLS-ROYCE 


OIL ENGINES 








8 CYLINDER 
HORIZONTAL 


TWIN 8 POWER 
PACK 


TWIN 6 POWER 
PACK 






8 CYLINDER 





100-300 b.h.p. 
6 CYLINDER 
80-275 b.h.p. 
6 CYLINDER 
MARINE 
100-250 b.h.p. 
4 CYLINDER 
60-167 b.h.p. i 





* Common bore and stroke for entire range of 
four, six, and eight cylinder engines 


* Spare parts common to all engines 


* Right or left hand build, horizontal or vertical 











A range of engines unsupercharged and supercharged: 60-600 B.H.P. 


NE 
ROLLS-ROYCE LIMITED, OFF ENGI 
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Automotive, Industrial, Marine and Railway applications ti he 
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IN ANY INDUSTRY rea. 


USES 





FOOD PROCESSING 
MACHINERY. 


TEXTILE MACHINERY. 
CHEMICAL PLANT. 


PAINT MAKING 
MACHINERY, 


MILLING MACHINERY. 
LAUNDRY MACHINES. 


PRINTING & 
BOXMAKING PLANT, 


eo" Geared CONVEYORS. 
y presPeEE oe! MACHINE TOOLS, 


mroret OY a. MECHANICAL 
wo 3 OY STOKER DRIVE. 











RITESPEED 


GEARED 
MOTORS 


AND 


. | REDUCTION 


GEARS 


COMPLETE 
THE PICTURE 


Any combination of motor, gear 
ratio and mounting position can be 

supplied. Units up to 20H.P. are available For details see Pub. No. 5329.5330/ I! 
f k | ick deli Fill in, or attach letterhead, and 
rom stock, larger sizes on quick delivery. post for your copy NOW! 

Ratios up to 82-1. , 











(ENGINEERS) LIMITED. BRADFORD 3. ENGLAND 
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whatever you are, whatever you do, 
your specification puts you apart, 

you mustn’t be this, you’ve got to be that; 

to make you at all they can’t even start 

till problems are solved and properties used 


that Morganite Carbon alone can impart. 


u O 
enate * 


For the design engineer Morganite Carbon is a material 
with a vast potentiality; some of its properties are 
unique, many can be varied to obtain specific characteristics. 
A material which is strong as steel but light as aluminium, 
which is self lubricating, has some exceptional electrical properties 
yet is non-metallic, must have a multiplicity of applications. 
When you have read the other properties of Morganite Carbon, 
> why not have a talk with our technical staff? They may be 
able to help with your problem. 





CENTENARY 
GaSan Chucis 


OTHER PROPERTIES INCLUDE: 
High resistance to wear. Wide range of resistance to chemical attack. 
> —_——: Machinability. Good thermal conductivity. 
ibse-ibee Not wetted by molten metal or slags. Non-seizing. Non-galling. 
Good mechanical strength at high temperatures. 
Good electrical conductivity. Available in impervious forms. 
Low thermal expansion. 





[hs ORGANITE Siena: sek, 





TH! MORGAN CRUCIBLE CO. LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.1I Phone: BAT. 8822 
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High-Capacity 
Disc Grinder 
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ASK 
THIS MAN 


| which air grinders he 
| goes for, and he'll say 






LSR 6! 
Heavy-Duty Grinder. 


——a Ey) = 


LSR 2! 
High-Speed Grinder 


oS = 


LSR Il 
High-Speed Grinder. 


| te 


LSS 61 
General - Purpose 
Surface Grinder 


LSS 8! 










al, 


“* Atlas Copco - any time ! 


Remember the man that’s got to use them when it comes to 
air grinders. He’d choose this Atlas Copco range. They’re 
streamlined, light, simple to operate and quiet! He’d also go 
for the advanced safety features and the vane-type air motors 
with their Aigher power output. So next time you’re buying 
air grinders, think of increased production, /ower maintenance 
and running costs, and the man who’d work better with an 
Atlas Copco machine. 


Give that man an 
Atlas Copco air grinder 


Atlas Copco is the world’s largest group of companies specialising in the 
development and manufacture of compressed air equipment. It embraces 
thirty-one Atlas Copco companies and twenty-four agents, manufacturing or 
selling and servicing Atlas Copco equipment in more than fifty countries. 


WRITE FOR FREE AIR GRINDER LEAFLETS AND DEMONSTRATION 
TO: Atlas Copco (Great Britain) Ltd., Beresford Avenue, Wembley, Middlesex, or 
your local Atlas Copco company or agent. If you have difficulty in finding their name, 
please write to Atlas Copco AB, Stockholm 1, Sweden. 


THE AttlasCopco GROUP OF COMPA! 


Manufacturers of Stationary and Portable Compressors, Rock=Drilling Equipment, Loaders, Pneumatic Tools and Paint-Spraying Eq 
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MICRO- 
STRAINING 


lhe modetn 
cconcomite bseotulttion 


LO problems of 


PROCESS WATER AND EFFLUENT CLARIFICATION 


Micro-straining has been successfully applied in 
a variety of industries, including Iron and Steel, 
Foodstuff, Paper, Petroleum and Textiles, to the 
clarification of factory process water supplies and 


to the clearing-up of effluents before discharge. 


All enquiries should be addressed to 
CIVIL ENGINEER'S DEPARTMENT, GLENFIELD & KENNEDY LIMITED, 
105 PARK STREET, LONDON, W.I. 


GLENFIELD & KENNEDY LIMITED. KILMARNOCK 
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[NEERING 


FOR FASTER FORGING 








IN AIRCRAFT JET 
ENGINE PRODUCTION 








The Massey Marathon drop hammers are the latest 
development in gravity fall forging plant and are specially 
designed for mass production. The 20-cwt. is shown 
here producing aircraft jet engine blades in “ Nimonic” 











at the forge of Daniel Doncaster & Co. Ltd., Sheffield. 
The blades are made from the bars in pairs at a very 
high rate of production and to very fine limits. These 
Marathon hammers are made in sizes from 10-cwt. to 
40-cwt. and being electrically driven the running costs are 
low; the long life of the nylon lifting belt and the insulation 
of the .ifter from shock ensure low upkeep costs and the 
design of the slides and standards secures accurate forgings. 















Visit us at Stand No. 33 at the 
INTERNATIONAL MACHINE TOOL 
EXHIBITION, 1956 
June 27th-July 6th 
Olympia, London. 





Photograph by courtesy of Messrs. Daniel Doncaster & Co, Lid., Sheffield. 


MASSEY DESIGNS INCLUDE:—= Steam and Compressed Air Hammers, Pneumatic 


Power Hammers, Spring Power Hammers, Friction Drop Hammers, Double-acting Steam and Com- 
pressed Air Drop Hammers, Forging Presses, ‘I rimming Presses, Tyre Fixing Rolls. 


BsS. WJASSEY LF? 


= OPENSHAW - MANCHESTER - ENGLAND 














O F tHE 





WORLD'S 








GREATEST RANGE OF FORGING 




































re, ae 
4" 7 
>ERING April 13, 1956 41 eR yet 
ENGIN t 2s ‘a 
ee ay 
r: 
« 
} 4 , an 
hd 
’ : 
ye 
‘ 
e : 
eas dey ns 
OG, the 
’ “ 
ey ab. 
ii ‘4 s ,"? 
‘ . ’ 
ate, bby te 
» . a oe 
“a 
~ vs ¢ 
g% “ey t 
: : ; ’ ve 
; A 
u* ‘ ‘a 
. ' a ¥ . 
Honing of close-limit components s, 
hy ; 
eliminates heavy initial wear, and ais oon mi tee “ 
allows closer tolerances, thus increas- a 
. , P P = : : ; 
Nagel H i Ww z se , y 4 
Machine, ‘Gaewer considerably the reliability and of | | ‘ ; 
aha satiate performance of all classes of product ax 4 
on which honing is used. i 
Superfinishing of internal and ex- ’ 
ternal surfaces can be carried 
out on a mass-production basis 
using Nagel Honing Machines— ‘ : 
Nagel Brake Drum Super with the added advantage of ty : 
ishi ine. - . . 
matic “work cycle with automatic cycle operation on ‘ | 
hydraulic clamping. ‘ F e ’ 
certain machines. : 
Mass production of honed com- Cs ae 
ponents to the highest limits of 
accuracy can be obtained by 4 , 
using the Nagel Automatic Cycle ‘ 
double-spindle machine com- e 
plete with Special Nagel Sizing ; 
Nage! VM Type High Duty : 
Machine especially suitable Equipment. 
for hard-chromed compo- a B ; 
esis A high level of production is also Ps * 
possible, however, with the , ‘ 
push-button controlled single spindle machines j " 
which incorporate the special Nagel features of i 
. . . . . 4 7 7 
infinitely variable hydraulic operation of all | ima * 
. . ‘ . * 4 
movements of the machine, including tool a é é 
ms 
adjustment and speed. . ' io 
ef 
j a § © 
; 7 « : f 
Nagel Long Stroke Honing Ae A. 
gee Strokes from 24” ‘ a. ‘yl 
to 48° with capacity from - a + ‘ve eee 
14” to 20° dia. bores, A leaflet is available from :— AN oe 
X Pie * 4 
INTERNATIONAL wt ieee Ube 
MACHINE TOOL ‘% ae ‘ 
ones Woh cE BAS Liemifts pe wiibee We 
compin tenon FACTORED MACHINE DIVISION, FLETCHAMSTEAD HICHWAY, COVENTRY fe! teed H “ 
Telephone : Coventry 40351 re ee . . 
a : 4 












WOKES 


Pioneers of scientific filtration 


Vokes (Canada) Ltd., Toronto 
Represented throughout the world 


VOKES LTD - GUILDFORD - SURREY 
London: 123, Victoria St., Westminster, S.W.1! 
Vokes Australia Pty., Led., Sydney 
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What happens 
in the 
first few 
minutes? 





Wuat HAPPENS WHEN AN ENGINE 
is started from cold and the oil is highly viscous? 
Does the direct-flow device come into operation 
for long periods, allowing completely unfiltered oil to 
pass into the engine . . . or is the filtering medium 
such that filtration can commence almost immediately. 
This is the vital consideration where lubricating oil 
filtration is concerned, for it is during these early 
minutes that so much wear can take place. It is for 
this reason that, through years of research and develop- 
ment, Vokes have proved that no filtering medium 
pene that of high quality felt fabric. Only a felt 
fabric material offers low resistance when starting 
from cold . . . only a felt fabric can give “filtration 
in depth”. In short, you must filter all the oil, all the 
time . . . and only with the Vokes type felt fabric 


element is it possible to do so with the maximum 


efficiency and within the minimum area. 


_ 
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5150 B.H.P. DOXFORD 5 gl. 
opposed piston oil engine, as in- 
stalled in four sister ships built 
by William Doxford & Sons Led. 
Sunderland. 


THE UNITED 


COMPANIES L" 


APPLEBY - FRODINGHAM 
SCUNTHORPE 


Tele; hone: Scunthorpe 3411 (12 lines) 


WG 


6400 B.H.P. DOXFORD 6 cyl. 
opposed piston oil engine, instal- 
led on M.S. British Reliance, 
built by Sir Jas. Laing and Sons 
Led., Sunderland. 









4400 B.H.P. DOXFORD 4 gl. 
opposed piston oil engine, instal- 
led on M.S. Thistledown, buth 


by J. L. Thompson & Sons Led., 
Sunderland. 


In addition to their steel plates for shipbuilding 
constructional purposes, Appleby-Frodingham 
supply large quantities of Appleby Plates to 
engine builders and for other duties in the 
mechanical equipment of ships. All the engine 
housing plates for the engines illustrated were 


supplied by Appleby-Frodingham. 


WGGE_ The photographs are by courtesy of William 


Doxford & Sons Ltd., Sunderland. 


SIk2L 


Branch of The United Steel Companies Limited 






COMPANY 





LINCS 


Telegrams : ‘Appfrod’ Scunthorpe 
AY 138 


; 
& 
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Whatever... 


National oil engines are unique in 
the research which has made it 
possible to design types which can 
run as straight diese!s, gas Or as 


dual-fuel engines, 





Dual-Fuel Engines are at work in many parts of the 
world, principally at sewage works where they make 
use of the sludge-gas for power production or 
pumping. Dual-fuel engines, however, find uses in 
other applications, notably in oil-field, where, often 
as not, abundant supplies of natural gas are readily 


available. National are also able to supply spark 


ignition gas engines, and alternative-fuel engines. 








eo 4 
LAVA AY : National engines are available from 5 b.h.p. to 


GAS AND DUAL-FUEL ENGINES 2,000 b.h.p. normally aspirated or pressure charged, 


© 


for stationary duties, railway traction and marine use. 


THE NATIONAL GAS AND OIL ENGINE CO. LTD., ASHTON-UNDER-LYNE, LANCASHIRE. A Member of the Brush Group. 
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Electric Furnaces double steel output 


ur first contact with Parker Foundry you experience a personal attention and an | A R K E R 


ir design problems that is indeed refreshing in these days of “‘take it or leave it’’. 
lerstanding service Parker now add greatly increased production facilities. New 


. 
‘W processes and 25,000 sq. ft. of extra floor space, now help to make even Ste el castin gs 


5, faster. The new electric furnaces for instance have 9” dia. electrodes and 


apacity of 2,500 kVo—to permit optimum melt control. Manganese, Carbon & Alloy Steel 
: abs i « . A s . 

e the production of low carbon steel of high magnetic permeability, and zs e 

ganese steel of high tensility and exceptional wearing characteristics. Always 


Consult ] ole . . 
.* irst, before you finalise on steel castings. 


PARKER FOUNDRY (1929) LIMITED - MANSFIELD ROAD DERBY - TELEPHONE DERBY 46055/6 


A Orne far tndustrg lid &¢-ertne mes 
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Distinct advantages of the MIKRO-FIL, Suction 


or Pressure Models, for any c.f.m. capacity 
(H.F. HERSEY 9¥R. REVERSE JET PRINCIPLE) 


* High percentage of recovery —99.9% plus. * Greatly reduced 
filter cloth area means low maintenance costs, quick and easy 
material changeovers. * Constant resistance to air flow. 
* Cleaning ring eliminates mechanical shaking. 


~+— DUST LADEN AIR 
























¢ 4 








Examples. our tee 6. Particle Size. 
Carbon Black... ve wd 7/16 c.f.m. 5 microns 
Phenolic Resins... si oe 14/20 _ ,, 10/20 __,, 
Dyestuffs Ss a or 10/20 ,, Sate 
Flour a? sh a ore 30/40 __s,, 70/80 si, 
Kaolin... zi ae. & 30. C=, 
Polyviny! Chloride Resin au 11/18 ,, a 
Soap Powder... » om 19/30 ,, 70/80 
Cement... ‘se ous hee 14/20 _,, 20/30 __s—, 
Tungstic Acid ... i sok 10/15 ,, 2/5 * 
Magnesium Trisilicate ... ax: 4/9 ,, 20/30, 























Diagram showing operation of the MIKRO-COLLECTOR — Felt Bag (A) 

is clamped in housing (B). Dust-laden air enters from top(C). As the 
air passes through filter medium, dust deposited on inner surface of bag is 
dislodged by dual-action of cleaning ring (D). Cleaning is accomplished 


by counter-current of pressured air from ring and flexing of bag by ring 
as it moves up and down continuously. 


SEND FOR—Your copy of new MIKRO-FIL UNIT bulletin. 
-a en 


we te. Ler ER ye 
ULTRA F FINE eE re 
TCH i 
* l (00 OO PERCENT | 
Exclusive Manufacturing Licensees for PULVERISING DIVISION METALS DISINTEGRATING !NC., 
SUMMIT, NEW JERSEY U.S.A. 
BRAMIGK & COMPANY LIMITED 
MIKRO HOUSE, 15 CREECHURCH LANE, LONDON, E.C.3 


TELEPHONE : AVENUE 4822/3 TELEGRAMS: BRAMIGK, FEN, LONDON CABLES: BRAMIGK, LONDON 
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The 
most 
simple 
and 
effective 
protection 


against 


RUST 








CALTEX RUSTPROOF COMPOUND L 


Just one easy application There’s no easier, quicker or more economical 
. way of preventing rust than by applying a coat 
by brush, spray or dipping of Caltex Rustproof Compound L. 
This is a soft compound that forms a non- 
gives complete protection against rust. hardening film which adheres to the surfaces 
and protects the metal so treated. After appli- 
: cation it remains in a semi-plastic condition 
iS oe and can be removed when required by any 
Caltex Ru: tproof Compound L stops any petroleum solvent. The compound offers 


great resistance to weather and is also used 


i ; inf ively to protect metal parts against the 
further deterioration instantly qxtenvery © P parts ag 





action of acid vapours, alkali fumes and salt air. 
Because Caltex Rustproof Compound L 
replaces any surface moisture present and can 
penetrate existing rust, there is no need for 
tedious preparation of the metal surfaces to be 
treated other than the removal of loose rust 
and scale. This emphasises the outstanding 
advantage of the product when used to protect 
machinery and large structures. 

Ask your Regent representative to call and 
discuss your special problem of rust prevention. 


ra 
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nichrovick 


sraintess steer. @e@ctro d es 





Avail yourself of the 
extensive user experience 
and vast research facili- 
ties of the Metrovick 
organization. They are 
able to give advice on 
the most suitable elec- 
trode for any job. 


For all position welding of stainless steels Nichrovick 
electrodes are easy to use, have good arc stability, and 
produce welds of smooth appearance. A brittle slag 
formation simplifies de-scaling. Other applications include 
repairs to steel castings, welding high tensile steels, and 

hard surfacing where corrosion resistance is necessary. 

This is one of a wide range of Metrovick electrodes. 





METROPOLITAN -VICKERS 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 


Member of the AEI group of companies 
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THE FORWARD LOOK 


iy engineering more than in any other 
profession or industry, the ability to 
look ahead, to make a shrewd forecast of the 
future, is invaluable. Fifty years is not too 
long a time for big firms to reckon with, and 
their forecasts may serve as a reasonable 
context in which smaller firms can plan 
ahead for ten or twenty years. 

The chairman of Associated Electrical 
Industries, whose annual address is referred 
to elsewhere in this issue, must necessarily 
paint his picture of the future on a broad 
canvas: “It seems to your directors that 
such industries as the chemical and electrical 
industries must be among the leaders in the 
last half of this century.” Come wars hot or 
cold, trade slumps mild or severe, that 
supposition must be accepted. It assumes 
that Britain will continue to hold her own 
in the world, and by so assuming it provides 
the impetus needed to turn the assumption 
into reality. His view of the future is based 
on the probability that the use of electrical 
energy will be doubled every ten years as 
it has been in this country since 1900. In 
oversea countries which are now being 
industralised the increase may well be even 
more spectacular. 

There are several branches of engineering 
which the chairman of A.E.I. regards as 
typical of future trends. Of the cost of 
nuclear reactors about 10 per cent. will be 
spent on various electrical devices associated 
with the reactors, and as much as 30 per 
cent. will go on conventional equipment 
such as turbo-generators, switchgear and 
transformers. On railways at home and 
abroad electric and Diesel-electric traction 
will expand rapidly. In electronics new 
uses for apparatus, civil and military, are 
constantly being developed, and the uses 
of semi-conductors and of germanium for 
power rectification are being extended. 

But this fascinating prospect must be set 
alongside another, less welcome. The inevit- 
able decay of some other branches of 
engineering must be foreseen and _ its 
implications accepted. 

x *&k * 


Tuose whose job it is to forecast long-term 
developments in international trade have a 
new major factor to take into account. The 
entry of “ political” trading by rival power 
groups during the next few years is likely 
to alter radically the established pattern of 
trade between nations. Already, many 
British engineering companies have experi- 
enced the difficulties of trading successfully 
in countries receiving substantial economic 
aid from the United States. Since the war, 
U.S. foreign aid has averaged over 4,000 
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million dollars a year, mainly military; 
experts now advocate an annual expenditure 
of some 2,000 million dollars on spurring 
economic development in under-developed 
countries. The much-publicised objective 
is “to fight the cold war on the economic 
front.” 

Since the death of Stalin the Soviet Union 
has entered the lists with considerable initial 
success, particularly in the East. India has 
been offered credit at 2 per cent. (the rate 
charged by Britain is believed to be 64 per 
cent.); a project for a steel works of one 
million-ton capacity has been accepted, with 
the Russians supplying the bulk of the 
plant and all the technological know-how. 
A Russian team carried out a_ general 
mineral survey of the country and reported 
large oil reserves; the team impressed by 
their experience and efficiency, and the 
Russians were quick to offer, at the highest 
level, “‘ assistance, guidance and facilities 
for training Indian personnel.” An Indo- 
Soviet trade agreement is being negotiated 
and a shipping agreement has recently been 
signed. 

In the Middle East, Soviet efforts have 
been even greater. The pattern is now 
familiar: high-level political tours, economic 
missions, surveys and then offers of economic 
assistance. An atomic co-operation pact 
has been made with Egypt which provides 
for the loan of technicians who are to build 
a national atomic institute with Russian- 
made equipment and also search the desert 
for uranium. Lebanon and Syria, the Sudan 
and Turkey are now being submitted to the 
“full treatment.” In each case plant is 
being offered, technicians supplied, arrange- 
ments made for the training of nationals in 
the Soviet Union. Where capital is not 
loaned at low rates, payment for supplies 
and services is taken in kind, i.e., whatever 
is the particular country’s main export 
surpluses over many years. Offers have even 
been made to develop road and rail systems 
on those terms. 

Every Soviet effort sparks off an additional 
effort by the United States and, in some 
cases—Indian steel for example—by this 
country. The effect of such competition on 
world trade has yet to be worked out: it 
could be immensely beneficial in increasing 
the volume of world trade (as the industrial- 
isation of Japan increased her imports of 
British goods between the wars.) It will 
certainly change the pattern of trade and 
impose on our industry a rate of adaptability 
it may find hard to work up. But the main 
British disadvantage is political: we arc 
light-weight and too easily maligned. Yeti 
we could train in Britain far more of eur 
customers’ nationals and we could send 
out far greater numbers of our technolo- 
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gists. Unfortunately—and perhaps for- 
tunately also—profit and not political gain 
is our prime mover. Could it be perhaps 
that we are next on the list and that B. & K. 
will be followed by Mr. Mikoyan, Mr. 
Melnikov and the Technoexport Corporation? 


x * * 


Plain Words 


Current talk of the shortage of engineers 
must sound remote and unrealistic to an 
engineer who is himself not fully employed. 
He may ask, with good reason, whether an 
inquiry into the present employment of 
engineers is not at least as important as the 
steps which the Government and industry 
are taking to increase the number in the 
future. 

An inquiry which may throw some light 
on the use made of engineers is being carried 
out by the Ministry of Labour in co-operation 
with the Department of Scientific and 
Industrial Research. The object of the 
Ministry’s part of the inquiry is to find out 
how many professionally qualified scientists 
and engineers are now employed, and how 
many industry estimates will be employed 
in three year’s time, on the assumption 
that sufficient recruits would be forthcoming. 
The D.S.1.R. are seeking information about 
the proportion of national resources spent 
on research. Inquiry forms are being circu- 
lated on a sampling basis by the Social 
Survey Division of the Central Office of 
Information. In addition, the Ministry of 
Labour side of the inquiry is being extended 
to the nationalised industries, to national 
and local government service, and to the 
universities. 

Apart from the fact that the results of this 
inquiry are not expected to be available for 
some time, it is unlikely that they will indicate 
the effectiveness of employment of engineers, 
for how can the effectiveness be measured 
without a searching examination of individual 
firms and nationalised industries? Such an 
examination should be carried out individu- 
ally by the firms and industries themselves. 
In view of the present shortage of engineers 
there is no doubt that such an examination is 
over-due. We have already asked the nation- 
alised industries for their figures of pro- 
fessional engineers, but it is apparent from 
the replies received that, in most cases, the 
information is not available. There is no 
check on excessive employment. It would 
be misleading to quote the few figures that 
were provided since they are not strictly 
comparable, but it seems probable that some 
industries have too many, and some too 
few, engineers. 

If each firm and each nationalised industry 
would initiate its own inquiry the apparent 
shortage of engineers might be exposed as a 
myth and men made available for projects 
which are at present held up on this account. 
Improvements in organisation would almost 
certainly be an indirect gain, since routine 
work might be transferred to others less well 
qualified, leaving professional engineers to 
do the creative and managerial work. 
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HOW THE DEAD SEA SCI )LLs 


WERE OPENED 


By Professor H. Wright Baker, 
D.SC., M.I.MECH.E. 


The discoveries made since 1947 at Qumran, 
near the north-west corner of the Dead Sea, 
must surely be amongst the most interesting in 
the history of archaeology. The story of the 
chance discovery, high up in the face of a cliff 
in this beautiful but utterly desolate region, of 
a cave containing jars, each carefully sealed, 
begins like a time-honoured fairy story, and 
becomes only the more fascinating as fancy gives 
way to fact. 

In the jars were found scrolls of leather and 
of papyrus carefully rolled in linen and covered 
with a pitch-like material. In other caves the 
unprotected fragments of very many other scrolls 
were subsequently found. The presence of so 
much material within a restricted area led to the 
exploration of a hitherto unexamined mound 
standing on the cliff-top above the first cave 
and having the name of the Ruin. Here a team 
of archaeologists, working with the Department 
of Archaeology of the Government of Jordan, 
and under its Director, Mr. Lankester Harding, 
have now revealed the buildings of a considerable 
settlement of a religious Order, with living 
quarters, a scriptarium—even complete with 
ink-wells—a watch tower and an _ elaborate 
system of water-channels and reservoirs. Not 
far away are the graves of a large cemetery. 
Among the ruins have been found jars containing 
some hundreds of coins which have enabled the 
dates of occupation of the settlement to be traced. 
Obviously the scrolls have formed part of the 
library of the settlkement, and as the work of 
translation has proceeded, have proved to be 
copies of all but one of the books of the Old 
Testament, made some thousand years before 
those from which our present translations were 
copied. Among them also was the “Manual 
of Discipline ” of the Sect and other writings of 
their day, and there is gradually being pieced 
together for us the story of the religious group of 
the Essenes which broke away from the corruption 
and domination following the Roman occupation 
and withdrew into the Wilderness, there to live 
till the settlement was finally laid waste about 
68 A.D. 

From the fascinating accounts to hand it is 
clear that, in the hands of the very fine team of 
archaeologists and scholars working in Jordan, 
there is now material which 
will throw much new light on 
the history and understanding 
of both the Old Testament and 
the opening stages of the New, 
and will help to draw together 
into a single fabric threads 
which history has so far 
seemed to hold apart. 


SCROLL OF ‘“ BRONZE ” 


During the explorations of 
1952 a new cave was discovered 
containing two scrolls of 
bronze or copper which were 
found deeply embedded in the 
fine dust which covered the 
floor where they had lain for 
perhaps two thousand years. 
Here were new and tantalising 
problems. 

The scrolls seemed originally 
to have formed a single plaque 
of impure copper, beaten to a 
thickness of 0-03 or 0-04 in., 
and built up from three pieces 
riveted together so that the 
total size was about 8 ft. by 
1l in. The plaque had been 
lettered with a small punch, 


Fig. 2 Each scroll was mounted on a spindle, s 





Fig. 1 One of the two ‘* bronze ”’ scrolls from 
Qumran which were sent to the College of 
Technology, Manchester, to be opened. 


presumably while resting upon a relatively soft 
base—probably wood—so that the back surface 
was raised with a patterning about 0-04 in. high, 
but varying very considerably in height. The 
sheet had then been rolled, apparently in consider- 
able haste, or without due appreciation of the 
hardening and stiffening effects of the lettering 
process. The first riveted joint was much strained 
during the rolling, and the second joint failed 
entirely, so that in the end two rolls, each about 
4 in. in diameter and 11 in. long, were produced 

The scrolls of leather and papyrus had proved 
to be documents of a biblical nature, or related 
to the domestic and other matters of the Sect, 
but the “ bronze” scrolls because of their unusual 
material and method of lettering, the strange 
procedure of rolling a metal plaque, and because 
of the apparent haste, raise many new questions. 
Yet there they lay, filled with dust, corroded, 
cracked and in places broken, and embrittled 
till they fractured at a touch, and with adjoining 
layers bonded together, literally clasping their 
secrets to their hearts. The copper had gone and 
only the oxides and other salts remained. 

It seemed that unrolling, or metallurgical 
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ypening were out of the question 
nature and extreme brittleness of 
and the complexities and bonding 
and that the only method which 
| practicable was to cut the scrolls 
yarallel with the axis of the roll 
h with great care. 
this stage that an entirely chance 
led to the writer being asked his 
» whether it was possible to cut old 
bronze, and which at once evoked 
that the cutting should present no 
culties but that it would be very 
st to apply a tough backing, in the 
e of the modern adhesives, to prevent 


the detachment or displacement of fragments. 
The answer seemed to have been convincing 
as. to his immense surprise, the first of the 
scrolls was brought from Jordan within a few 
weeks and was laid upon his desk at the College 
of Techrology, Manchester. The theory of pro- 
babilities seemed to have gone wrong. 


CONDITION OF SCROLLS 


Scroll No. 1 had been selected for the experi- 
ment as, though it was the same diameter as 
No. 2, it consisted of only one sheet of metal 
and the turns were generally separated to a 
much greater extent and were therefore less 
likely to be joined by adhesions. It was also 
much more robust. 

A freshly broken surface of the ‘ metal” 
showed a highly crystalline structure, suggesting 
the early penetration of corrosion along the 
crystal boundaries. The colour was a brilliant 
red (cuprous oxide) interspersed with bands of a 
brown material, obviously the remains of slag- 
bands formed during the original forging process, 
and which occasionally broke through to the 
surface, allowing corrosion to penetrate beneath. 


Analysis showed an original tin content of about . 


| per cent., the remainder being copper, but 
virtually no metal remained. The surfaces of 
the sheet were covered with copper oxychloride 
of a yellow-green colour, the lower portions 
adhering strongly to the base, while the upper 
portions varied from a dense mass, often binding 
adjacent layers with considerable tenacity, to a 
very fine powder mingling with the mineral dust 
with which the scroll was charged. The 
powder, being highly irritant, had to be drawn 
away from the operator during cleaning, by a 
suction fan discharging into a filter bag. A 
relatively soft decomposition product of a bright 
blue-green colour was sometimes found super- 
imposed in considerable depth over the yellow- 
green matter. 

The material which presented the greatest 
difficulties was a very hard stone which had 
formed from the mineral dust, sometimes as a 


Fig, 
burr 


osening the sand and breaking the bond of corrosion. The dental 
for removing the corrosion products is visible behind the scroll. 





very localised surface layer, at others as small 
* droplets,” or as a stalactitic formation over- 
lying the green products, and in a few cases in 
Scroll No. 2, as a bonding agent of great 
Strength between contiguous layers. In a few 
cases pieces of one turn of the scroll had torn 
completely from their places and were found 
rigidly attached to adjacent turns, and there 
were a large number of cracks running in both 
longitudinal and circumferential directions. 


TECHNIQUE OF OPENING 


The procedure adopted to open the scroll was 
in four stages—first, the mounting of the scroll 
in such a way that it could be manipulated without 
direct handling and with the minimum risk of 
mishap; second, the application of the backing 
solution; third, the actual cutting, which had 
to be carried out with the least practicable forces 
and be controlled by a delicate sense of touch: 
and finally the release and lifting of the severed 
sections. These are described in the following 
paragraphs. 

The dust, etc., lying at the centre of each scroll 
was gently worked out, allowing the insertion of a 
spindle which projected at each end. This was 
then packed carefully into position with dry 
dental plaster rammed gently into place, the same 
material being used to support the convolutions 
where the native dust had left them unsupported. 
A thin layer of moist plaster was applied to main- 
tain the dry plaster in position. Wooden guard 
discs, one of which was registered and indexed, 
were threaded over the spindle ends, with a 
clamping disc, the spindle then being supported 
between two trunnion bearings on a suitable 
frame which could be clamped by a central bolt 
to the table, or to the slide of the sawing machine, 
or be transferred to the oven mentioned later. 

The scroll, which could now be rotated on its 
frame and locked in any desired position without 
handling, was then cleaned using dental equip- 
ment and polishing brushes, after which it was 
coated with Araldite 102, with hardener 951, and 
a small quantity of toluene, and maintained at the 
gentle temperature of 40 deg. C. for a few hours 
in an electric oven. The effect of this treatment 
was to transform the brittle sheet of salts intoa 
tough material which could be handled with full 
confidence. Even when complete fracture through 
the sheet occurred, the fragments were held 
together by the coating, and losses proved to be 
quite negligible. 

The scroll and its mounting were then trans- 
ferred to the carriage of a specially designed 
sawing machine. The saw, |} in. in diameter and 
0-006 in. wide, could be applied by very light 
finger pressure to the surface of the scroll, which 
was moved parallel to its own axis on a kinematic 
slide operated by a knurled projection on one of 





Fig. 4 Lifting a segment away from the scroll. 
punched in the scrolls none was lost by the 
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the wheels. Full provision was made on the 
carriage for the adjustment of the scroll beneath 
the saw to obtain the best possible cutting 
Position, judging this from the configuration of 
the scroll and the position of the letters as 
indicated by the raised patterning on the back 
of the plaque. In several cases it proved possible 
to run the cut in the blank spaces discovered 
between the columns of lettering. 

Except where contact was made with stony 
matter, the actual time of cutting varied from 
two and a half to ten minutes, the process being 
seen in detail through a powerful magnifying 
glass, and the dust removed by a small air jet. 

After the sawing, the scroll was removed from 
the machine, still supported on its frame which 
was then pivoted and clamped to a work-table. 
In general the segment could then be freed from 
the dust which lay beneath it and lifted clear. 
In other cases bonds of corrosion products had 
formed between adjacent surfaces and had to be 
broken down by prising or by sawing, using 
flexible strips broken from the edges of the 
circular saws. In only a few cases was very 
serious difficulty experienced. Each external 
surface exposed was treated with Araldite and 
seriously cracked surfaces were strapped with 
Perspex. 

The loosened segments were then brushed free 
of dust and the lighter corrosion products, this 
process usually being sufficient to show the 
lettering in excellent condition. Patches of 
corrosion products could be removed with a 
dental burr, using the changing colour of the 
various layers of matters as a guide. 

The method of punching the letters had 
produced a characteristic shaping of the metal 
surface, the letter-line forming, as it were, a dry 
stream-bed between adjacent rounded hillsides. 
By lowering the general level of patches of deep 
corrosion products the hilltops were the first to 
appear. By moving the burr gently across the 
valleys thus indicated the contours could then be 
revealed successively until the burr settled down 
into the stream-bed up which it would slide 
easily, displacing the deposit in the groove— 
usually soft—with ease. This procedure made 
it possible to trace the lettering with certainty, 
and to disallow surface irregularities due to 
corrosion, corrugation or cracking. 

In order to minimise the loss due to any 
possible accident some hundreds of photo- 
graphic records were made, but these have 
happily only been needed for the preparation of 
the transcription. It is immensely satisfactory 
to know that of more than 3,000 letters originally 
on the plaque not more than 5 per cent. are 
missing due to breakages of very long standing, 
and of the remainder only about 2 per cent. 
seem doubtfully clear, even allowing for the 
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heavy bonding encountered, and none has been 
lost through the sectioning. 

The curved inner surfaces of the segments, 
which had formed the face of the plaque, were 
photographed in a number of radial directions. 
The resulting prints naturally showed a very 
large amount of irrelevant detail which tended 
to obscure and confuse the lettering. The 
lettering was therefore picked out in white ink 
and then traced on an enlarged scale in sucha 
way that a single picture of the whole plaque was 
obtained. The tracing was then compared and 
checked in detail with the actual scroll sections. 

And what is it all about? Even a buzz-saw 
operator can wonder why one who used such 
strange and costly writing material should lay 
out his work and form his lines and letters with 
such imperfect skill and crowd them both 


Letters to 


PROTECTING STEEL FROM WEAR 
BY PHOSPHATING 


Str, It is well established by nearly 20 years 
industrial usage that phosphating is one of the 
more successful means of providing wear pro- 
tection for steel. Until recently no systematic 
study of the protective action had been reported 
and the mechanism by which the protection is 
afforded remained obscure. 

However, results recently obtained on the 
wear characteristics of a phosphated mild-steel 
thrust bearing’ showed that under conditions of 
low load (43 lb. per sq. in.) and moderate 
speed (35 ft. per second) using a lubricant 
(kerosine) of low viscosity, the protection which 
persisted after running-in could only be ascribed 
to the maintenance of either hydrodynamic, or 
thin-film lubrication, facilitated by the particular 
modifications of the surface profile which result 
from the phosphating process. 

The investigation has now been extended to 
much higher loads (up to 4,000 Ib. per sq. in.) 
at a speed of 0-92 ft. per second using B.P. 
medicinal paraffin as lubricant. The friction and 
wear characteristics of run-in specimens again 
clearly show that, even under these conditions, 
the lubrication is not of a solid or boundary 
type, but is either of the hydrodynamic or thin- 
film type. 

In arriving at this conclusion, the following 
possibilities have been carefully investigated, 
but have been found not to play a significant role 
in the wear protective action :— 

1. That «-iron may be preferentially removed 
from the surface, this constituent being said to 
be that which forms surface welds most readily.” 

2. That the phosphate crystals may be ploughed 
into the surface, enhancing its hardness. 

3. That the phosphate crystals may act as a 
solid lubricant, possibly by the formation of the 
so-called “* phosphate glass.” 

The conclusions reached are based on the 
following observations which have been made 
on mild steel processed in an accelerated iron- 
phosphate bath, or alternatively in an accelerated 
iron-manganese-phosphate bath, both of which 
were found to give similar results. 

(a) Wear tests have shown that significant, 
though not long-lasting, wear protection is given 
by phosphating for times as short as one quarter 
of that normally employed industrially. 

(b) During such short processing times few 
or no phosphate crystals are deposited, as 
observed microscopically, and more sensitively 
by electron diffraction, but the surface is prefer- 
entially etched. As this etching proceeds, inter- 
connecting surface channels are formed leaving 
plateaux which later on a fully phosphated 
specimen, become covered with phosphate 
crystals. 

(c) If the phosphating time is only a quarter 
of that normally employed, the heights of the 
plateaux are only 0-0002-0-0003 in., about one 
third of the plateau height in a fully-phosphated 
specimen. Under the conditions used, this 
plateau height is found to be only just sufficient 
io survive the runing-in period and shortly 





towards the foot of a column; how the plaque 
was to be used—for there is no sign of any 
means of suspension—and why he should 
attempt to form such intractable material into a 
small roll, and do it with so little skill, or in such 
haste. 

It would be both idle and dangerous to 
speculate on these things, or to make conjectures 
about the meaning of the words or the significance 
of the record when, before long, we may have 
the report of the team of scholars now working 
upon the transcription in Jordan. In sending 
them his very best wishes for their success, 
the writer would express his own deep indebted- 
ness to the Government of Jordan and their 
representatives who have enabled him to play 
such an intimate part in solving one of the 
fascinating problems of Qumran. 


the Editor 


afterwards the plateaux are completely worn 
down over an appreciable area of the bearing 
surface; when this occurs gross wear and 
seizure results. 

(d) On subjecting a fully phosphated specimen 
to wear, the phosphate crystals are very soon 
removed from the plateaux tops, leaving them to 
form the bearing surface. The composition of 
the bearing surface so formed has been identified 
and found to be identical with that of the bulk 
mild steel and not depleted in x-iron as suggested 
by Roosa.* The bearing plateaux are the 
cathodic areas of the surface and their size and 
distribution apparently largely depend on the 
distribution of surface strain. 

(e) With run-in specimens no evidence has 
been found of solid lubrication by the small 
proportion of the deposit which survives the 
running-in period. Cessation of the lubricant 
supply results in immediate seizure. The black 
shiny appearance of run-in phosphated steel is 
due not to the formation of the so-called 
** phosphate glass *** but arises from the com- 
bination of the highly-reflecting relatively smooth 
bare plateaux tops and the diffuse scattering from 
the rough-faced channels. 

(f) The hardness of run-in fully phosphated 
mild steel is not significantly higher than that of 
the untreated mild steel. 

(g) When lubricated with medicinal paraffin 
and run at slow speed and high loads, the co- 
efficient of friction at room temperature is very 
low (x—0-005-0-012) for loads up to 4,000 
Ib. per sq. in; it is also strongly dependent on 
both pressure and temperature. These are the 
friction characteristics of a hydrodynamic or 
thin-film lubricated bearing. In the pressure 
range 1,500-4,000 Ib. per sq. in., » increases with 
increase in pressure, but decreases with increase 
in viscosity, characteristics which in journal 
bearings correspond to the region of the » versus 
“ curve known as “thin-film lubrication.” 
This, together with the fact that breakdown in the 
lubrication becomes increasingly evident at the 
top end of the pressure range (i.e. 4,000 Ib. per 
sq. in.) suggests that the term “ thin film” is 
probably appropriate for the range 1,500-4,000 
lb. per sq. in. The lubrication at these pressures 
is definitely not ‘solid’, or ‘** boundary,” the 
friction of which would be much higher, » 
0:05-0:10. In contrast, it should be noted that 
with untreated mild steel run under the same 
conditions, the coefficient of friction was ten 
or more times the above values, being » 0-12, 
almost independent of temperature and pressure 
and obviously not corresponding to hydro- 
dynamic or thin-film lubrication. 

(h) The absence of intermetallic contact 
between the lubricated phosphate surfaces studied 
above and the breakdown of the lubricant film 
between the untreated mild steel, has been 
verified using a cathode-ray oscillograph electrical- 
resistance method in which electrical breakdown 
of the lubricant dielectric was controlled by 
restricting the power dissipated in the lubricant 
film to 30-50 microwatts. 

(i) It has been found that under given condi- 
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tions a phosphated surface ca 
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run-in phosphated mild-steel is». significantly 


associated with change in surface co iti 
as suggested by Roosa?, nor with ga 
surface hardness, nor coalescence of Phosphate 
crystals to form the so-called “ phosphate glass”: 
nor indeed is the protection after running-in 
apparently connected with the phosphate crystals 
atall. It should be noted, however, that there is 
some evidence to suggest that the phosphate 
coating may play a part during the running-in 
period by preventing intermetallic contact® and 
also by exerting a mild polishing action which 
smooths the plateaux-bearing surfaces and so 
promotes bedding-in. 

All the results support the conclusion that the 
wear protection after running-in, and possibly 
during the running-in period too, arises from the 
particular form of interrupted surface profile 
which results from the phosphating process and 
which promotes the establishment of hydro- 
dynamic, or thin-film lubrication, and thus 
reduces friction as well as wear. 

Numerous examples are known where surface 
profile modification by mechanical or chemical 
means has resulted in wear protection,’ although 
the present investigation is the first to prove that 
the phosphate protection is undoubtedly associa- 
ted with this feature. 

A full account and more complete discussion 
of the above investigations will be published 
shortly. The research formed part of the 
programme of the Mechanical Engineering 
Research Board and this communication is made 
by permission of the Director of Mechanical 
Engineering Research, Department of Scientific 
and Industrial Research. 
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A “SILENT ” MOTOR CYCLE 


Sir, Ina recent leading article, “ Revolt Against 
Noise,” you included motor-cycies among 
disturbers of the peace. May we point out that 
for some years we have produced and marke 
a Velocette motor-cycle that is as quiet as, if not 
quieter than, many many motor-c:'s - It has 
become widely known as the “ silent ” LE model, 
and has a two-cylinder opposed ter-cooled 
four-stroke engine. We have gone ° consider 
able trouble in the design to cut ou  olse aS far 
as is reasonably possible. Thoug' ‘| 'S rather 
difficult to hear them, you may h» — seen some 
of them running about. 
Yours faithfully, 
for Vi LIMITED, 


Birmingham. R. ¥ )RGESS. 
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Cover Pic The illustration shows oxygen 
cylinders be 2 tested to a pressure of 3,000 /b. per 
g. in. ylinders are filled with water and 
immersed ' water in a well, as shown in the 
centre of picture. The well on the right 
contains a ylinder under test. When the test 


ipplied to the water in the cylinder, 
vpands and forces water out of the 
cauge glass on the instrument panel. 
When the pressure is released the water level in 
the gauge glass falls. By this means the temporary 
and permanent expansions of the cylinder can be 
measured. 
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Investing Overseas 


it has become fashionable since the war for 
Chancellors of the Exchequer to miss_ their 
estimated surpluses or deficits each fiscal year 
by a substantial margin. One figure, however, 
which has been used on Budget occasions looks 
like proving true. Some time ago Mr. Butler, 
when Chancellor of the Exchequer, said that 
this country ought to have a surplus on its 
balance of payments with the rest of the world 
of about £300 million a year. Only with a mar- 
gin of this size could this country carry out the 
large-scale investment programme in the Com- 
monwealth which politics and economics alike 
dictate. 

In the White Paper on the 1955 balance of 
payments which was issued last week, the 
Treasury has made an estimate showing how 
this country’s long-term capital obligations 
have been running since 1952. In 1953 and 
1954 the total was about £200 million but it 
dropped in 1955 to £165 million. It seems 
almost certain that this figure will be exceeded 
in 1956, for the impact on this country’s inter- 
national accounts will be felt from the Indian 
steel project, the Egyptian dam at Aswan and 
the Volta River Scheme in the Gold Coast. 

There is in addition a need to provide for 
contingencies which cannot be covered by much 
less than £50 million to £100 million a year. 
One way and another, therefore, the balance of 
payments in 1956 may well have to cope with 
obligations amounting to about £300 million. 
It is against these formidable figures that the 
recent modest improvement in the gold and 
dollar position must be judged. 


x * * 


Size and Efficiency 


Associated Electrical Industries Limited had a 
turnover in the calendar year 1955 of about 
£127 million. Its trading profit represented 
about 13-5 per cent. of its turnover. There are 
now signs that the A.E.I. giant is streamlining 
its group organisation in order to prevent the 
multiplicity of its interests building up a complex 
and inefficient board and top-management 
Structure—a problem which affected some of the 
large German heavy industries before the war. 
Two kinds of modification in the company’s 
Structure have become apparent in the chair- 


man’s statement this year. A new holding 
compa bearing the initials A-E.I. Limited, 
has been formed in Australia to acquire all 
the as of the former Australian Electrical 
Industries Proprietary Limited. This new com- 
Pany w:\| have Australian shareholders, most of 
them being the Australian public, but some of 
them ployees of the company. A further 
£A2 rion is being spent on this company’s 
Manu! ‘uring facilities. 

Ther are also changes at home, however, 
Which | © aimed at rationalising the complicated 
struct in the United Kingdom. A_ new 
comp called Siemens-Ediswan has been 
create » combine the Siemens and Ediswan 
comp: cs. This group is engaged in the 
Prodi n of telephones and cables, cathode- 
Tay t and ancillary apparatus. The A.E.1. 
a { Light Company which was formed in 


now become an operational company 





in the B.T.H. group, which is the twin giant 
along with the Metropolitan-Vickers Electrical 
Company, Limited, within the A.E.I. group as 
a whole. The rationalisation of lamp manu- 
facture is reported to have gone well and sales 
arrangements have been brought to the point 
where the company can trade as an integrated 
unit. Quite distinct from the general run of the 
company’s activities is the Hotpoint Company, 
which sells electrical equipment to the public 
through the retail market. This company has 
now been entirely separated from the other 
general engineering activities. Thus the group 
as a whole is moving towards a functional 
re-arrangement of its activities to replace the 
historical grouping which evolved as various 
companies and groups of companies have been 
taken over in the last half century. 

It will be surprising if this functional grouping 
does not go further in the next few years, for 
there are already signs that it has achieved some 
successes. 


x *k * 


Electrical Consultants to India 


One of the features of Lord Chandos’s statement 
to A.E.I. last week was the 15 year contract 
with the Indian Government to act as consultants 
in building heavy electrical equipment. This 
arrangement was announced some time ago 
and at the end of last month a further statement 
was issued from New Delhi that the English 
Electric Company, Limited, are to act as con- 
sultant in the manufacture of hydraulic tur- 
bines and associated equipment. This tie-up 
between English Electric and Associated Elec- 
trical Industries will thus enable A.E.I. to design 
and lay out a complete heavy electrical equipment 
factory to meet the needs of hydro-electric 
equipment in India. Training of Indian engineers 
will take place both in this country and in India. 

The contract is of the highest importance. In 
the face of acute competition, this country has 
secured for 15 years a continuing association 
with heavy electrical developments in India. 
It follows from such an arrangement that all 
British potential suppliers of electrical equipment 
to schemes covered by the consultancy arrange- 
ment cannot but be in a slightly favourable 
position to secure orders. There are, of course, 
other points of advantage as well as the sales 
opportunity which must exist for British com- 
panies when the resident consultants are from 
this country. Indian engineers will be trained 
in the tradition and with the mental outlook 
of British engineers so far as design, specification 
and supply of equipment are concerned. This is 
itself of great advantage. It is a formula that 
has been tried out with advantage by other 
industries (locomotives, for example} and might 
be continued by others. 

India (and there are other countries in a 
similar position which will be developing their 
natural resources) is short of technical knowledge 
and trained managerial ability. This lack 
cannot be made good at short notice. On the 
other hand, the Indian Government shows every 
indication of pressing on as quickly as possible 
with an ambitious programme of industrialisa- 
tion. The decision to force on the capacity of 
the Indian steel industry from 2 million to 
6 million tons a year by the early 1960's is one 
example. In such circumstances the idea of a 
consultancy contract secures for the under- 
developed territories the essentials of economic 
independence with a continued association with 
a sound industrial tradition. 


= * 


Racing Drivers and Others 


Automobile manufacturers in the United States 
are now actively selling ** survival,”’ and those in 
Europe will soon be forced to do likewise. 
Steering wheels with recessed centres, padded 
instrument panels without projecting knobs, 
door locks which retain their grip in an impact, 
safety belts, better driving vision, tubeless tyres, 
and more powerful brakes, are helping to 
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reduce accidents and to minimise the effects 
when a collision occurs. 

Engineers are constantly engaged in efforts 
to make vehicles safer, but in England they are 
entitled to feel aggrieved at the lack of effort 
in the construction of modern roads, which 
would be the biggest single contribution to road 
safety. There is another notable omission: the 
lack of opportunities for drivers to learn the 
finer points of driving. The driving test ensures 
that a person can manipulate a vehicle and can 
give a few hand signals which most people soon 
forget. But real driving skill has still to be 
acquired, and relatively few drivers ever achieve 
it. 

This is a sphere in which the Automobile 
Association or the R.A.C. might usefully have 
employed some of their great wealth, but it has 
been left to the Buckinghamshire Police to take 
the initiative by setting up a concrete track on a 
disused aerodrome where drivers can learn to 
control skids, and improve their skill under the 
guidance of experts. 

It might be thought that racing drivers were 
better off, but a study of the background to some 
recent casualties shows the lack of any organised 
method by which a driver can develop his 
skill without endangering himself and others. 
The fortunate few, like Moss and Hawthorn, are 
launched progressively on their careers by 
parents or guardians possessed of sufficient 
money and enthusiasm to provide them with 
suitable vehicles and advice. Others muddle 
along, buying or borrowing vehicles where they 
can, deprived of any systematic guidance unless 
they happen to achieve the success which 
produces an invitation to join a_ properly 
organised factory team. The care and skill 
which go into the preparation of the cars are 
rarely matched by proper preparation of the 
drivers. 

Special interest therefore attaches to the 
training courses which have been organised by 
the Swiss Auto Racing Club in association with 
the Automobile Club of Switzerland for several 
years past. Students receive lectures on driving, 
competition rules, driver psychology and kindred 
subjects, supplemented by rides as passengers 
in fast sports cars driven by front-rank pro- 
fessional drivers. They then take their own 
cars round the circuit, and under the eyes of the 
instructors, who advise on the correction of 
faults. Leading Italian and German manu- 
facturers have been supporting these courses 
by lending cars, and allowing their drivers to act 
as instructors, for there is a serious shortage of 
top-rank drivers. About 120 students are 
expected to attend this year’s event at Monza in 

May. 
s* #2 


Technical Education in China 


** Of the 47,000 students who graduated in China 
in 1954, 15,000 were engineers. In other words, 
the number of graduating engineers in China in 
that year was two-thirds that in the United 
States, five times that in the United Kingdom, 
and a quarter that in the U.S.S.R. At the 
present time, 40 per cent. of the University 
population of China is specialising in engineering, 
so that by 1957 China will probably be producing 
between 25,000 and 30,000 university trained 
engineers a year.” 

These startling figures are quoted from reliable 
Chinese sources in an article on technical educa- 
tion in China in the February, 1956, issue of 
China Trade and Economic Newsletter, published 
by the British Council for the Promotion of 
International Trade. 

The rapid industrialisation of China which 
began in 1949 created an enormous demand 
for technologists and technicians. Since that 
year, the major stress in university education has 
been on the development of engineering colleges 
and natural science departments. The technical 
faculties in the older universities were amalgama- 
ted and re-organised into 20 new polytechnic 
institutes, specialising in steel, mining, and 
geology. The last-named of these subjects is 
of particular importance to China because of the 
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long overdue survey of her mineral resources 
undertaken by the new régime, which constitutes 
one of the fundamental bases of its economic 
planning: there are two geological institutes in 
Peking, one devoted entirely to petroleum, and 
a third at Changchun. The total number of 
students in higher educational establishments 
has been raised from 139,000 in 1950 to 258,000 
in 1954, and will be raised still further to 
434,000 in 1957. 

The Chinese Government expanded also the 
intake of young people of both sexes in the 
technical schools. Thus the number of tech- 
nicians (of all types) under training was increased 
from about 250,000 in 1950 to 608,000 in 1954, 
and will reach 672,000 in 1957. The number of 
these who completed their training and im- 
mediately found employment in their various 
trades rose from 13,600 in 1953 to about 170,000 
in 1954, and will continue to increase annually. 
These numbers fall far below the needs of China’s 
fast-expanding industry, and the gap _ has 
been filled by an extensive system of part-time 
training for workers at the mines and works, in 
night schools and by correspondence courses. 
These part-time courses, which include also 
courses for technologists, are organised by some 
80 institutes and technical schools, with an aggre- 
gate enrolment, in 1955, of the order of 220,000, 
apart from those run by some of the major 
industrial enterprises, in which as many as 80 
per cent. of the employees, in some cases, 
participate. 

The demand for trained technical personnel at 
all levels will continue to outrun the supply for 
many years to come. This is inevitable on 
account of the shortage of teachers at both the 
university and secondary school levels. To 
overcome this shortage, plans are under discussion 
for trebling the number of teachers’ training 
colleges and for supplementing such colleges with 
night schools and correspondence courses. 


xk & * 
Ball and Roller Bearings 


The announcement of an increase in net 
profits of the Hoffmann Manufacturing Company 
from £509,280 to £536,688 in 1955, was accom- 
panied by a statement from the chairman, 
Mr. J. W. Garton, that there is at present a very 
good order book but that some slowing down in 
demand is expected. This warning underlines 
the growing dependence of ball bearing manu- 
facturers on the motor vehicle industry. 

It is estimated that over the past four years 
the volume of output of ball bearings has 
increased by about one-third and that the 
proportion of total home consumption accounted 
for by motor vehicles has risen from under 
50 to about 60 per cent. In the short term 
the present recession in the motor vehicle 
industry must result in a fall in demand for 
ball bearings, though the extent of the fall 
will depend on whether the recession extends 
to commercial vehicles as well as private cars. 
Although the monthly output of commercial 
vehicles is rather less than half that of private 
cars, a commercial vehicle uses more bearings 
than a private car. 

In the long term there are prospects of greater 
diversification of demand, particularly in con- 
nection with the railway modernisation pro- 
gramme and the growing demand for precision 
bearings for machine tools. Exports of ball 
bearings have shown practically no change over 
the last three years but those of roller bearings 
increased by 16 per cent. in 1954 and 36 per cent. 
in 1955. There is also a steady demand for 
replacement bearings, accounting for perhaps 
20 per cent. of the home consumption of bearings. 
Provided the motor industry recovers, therefore, 
ball bearing manufacturers can look forward to 
a continuance of the upward trend of demand. 

That appears to be the view of the Hoffmann 
Company who have stated that their capital 
equipment programme, which is being financed 
from internal resources, will continue. In 1955, 
expenditure totalled £340,000 and at the end of 


the year capital commitments amounted to 
£420,000. 








Information for Management 


The technical library in an industrial organisation 
is most often born of a demand by the research 
and design departments; its potentialities for 
helping to solve the problems and saving the 
time of the production, financial and marketing 
sides are often not appreciated either by these 
departments themselves or by management. The 
librarian or information officer with a true voca- 
tion, however, cannot rest content with serving 
only a fraction of his organisation. For this 
reason, the Aslib Aeronautical Group of 
librarians and information officers, who recently 
held their fifth annual conference at Cranfield, 
Buckinghamshire, invited the British Institute 
of Management to discuss with them how the 
technical librarian can best assist management. 

In considering information services for man- 
agement, there are in fact two aspects: how to 
answer the demands of enlightened managements 
who are aware of the value of such services; and 
how to arouse the interests of the far larger 
group who are not yet conscious of these benefits. 
Both these questions came under discussion at 
Cranfield. 

In serving technical and financial management 
and the marketing side of the business, the 
librarian accustomed to the needs of the research 
scientist will need to adapt a different approach 
and to seek new sources. He should be prepared 
to sift his information more finely—particularly 
when serving the non-scientific managers who, 
it appears, tend to be less critical of the written 
word than their colleagues in the research 
department; and he must pre-digest his findings 
and deliver them without delay, even to the 
extent of issuing his own daily news bulletin. 
He needs to keep in touch with all technical 
developments, economic and commercial trends, 
materials supplies and government actions 
likely to affect the operation of his organisation, 
in order that his directors may have always 
before them a picture of the future on which to 
base their decisions. 


x *k * 


Water Power in Scotland 


The North of Scotland Hydro-Electric Board 
report that during 1955 the output of their 
hydro-electric, steam and Diesel stations was 
1,405 million killowatt-hours, a decrease of 
142 million kilowatt-hours compared with the 
figure for 1954. This reduction was due to an 
extraordinary and long-continued drought and 
had serious repercussions on both income and 
expenditure, which had already been upset by 
continuing inflation. Not only were sales to 
the South of Scotland substantially diminished, 





The new lighting showroom of Philips Electrical Limited in London. 
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but it was necessary to impo 
kilowatt-hours from that ar 
cost of burning more coal ai 
steam stations, the extra 
amounted to about £1,100,00¢ 
a loss of £782,154 on the year 
Nevertheless good progres 
commissioning plant and co: 
sumers. Approval was als 
Parliament for six schemes 
capacity of 11,450 kW and an 
output of 66-15 million kilowa 
91 per cent. of the electricity 
Board’s stations was used to su; 
in its own area. These now 
338,000, of whom 16,000-odd 
during the year covered by the ré 
2,995 were farmers and crofte: 
isolated parts. 
Of future schemes, surveys are well advanced 
on the River Farrar in Glen Strathfarrar, on the 
River Beauly in the Kilmorack Gorge and on the 
River Awe, and it is hoped to publish con- 
structional schemes for these projects during the 
present year. Investigations continued into 
schemes for using the water of the River Tay 
at Kenmore and Grandtully, the Upper Finhorn 
and Monadhliath Mountains and the River 
Nevis. A scheme to build a dam across Loch 
Laidon to regulate the flood waters from the 
Moor of Rannoch is also being examined and 
preliminary surveys of the River Snizort in Skye 
are being carried out to find a supplement for 
the electricity supply of the island, which was 
affected by the drought. Sites for pumped 
storage are being surveyed at Cruachan (Loch 
Awe), Burn of Mar (Balmaha) and Loch Sloy 
with a view to using them to provide power at 
peak periods. 
Although the drought adversely affected 
output, the dry weather greatly helped progress 
on the new works. As a result, over 24 miles of 
tunnel were driven during the year, bringing the 
total up to 110 miles, with another 30 miles in 
hand. Dam construction was facilitated for 
the same reason, although another favourable 
factor was that there was no shortage of cement. 
But fly ash was used at the Lednoch dam 
near Comrie and 16,000 cubic yards of this kind 
of concrete were placed by the end of the year. 
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Challenge from Esso 


It is only just over four months since the first 
large-scale synthetic rubber plans were announced 
for this country. Back in December, the 
International Synthetic Rubber Company was 
formed by the leading rubber companies to make 
initially 50,000 tons of G.R-S (general rubber- 
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qubstitute) year as from 1958. This figure 
compares 1 150,000 tons of natural rubber 
used at pre» 1t here by the tyre industry. Some 
of the but. iene for this project comes from 
Grangemo in Scotland. 

Last we the Esso Petroleum Company 
Limited, a) unced that it is preparing to erect 
a new buta.. ene plant at Fawley which will feed 
butadiene | 0 a new £5 million synthetic rubber 
factory to . © built nearby by the International 
synthetic ubber Company. Thus the Esso 
butadiene will be very well placed economically 
for the new synthetic rubber plant; presumably 
this is the meaning of Esso’s reference in its 
announcement to supplying butadiene “at the 
right price.” It is indeed beginning to look 


as though there may be more butadiene than the 
new synthetic rubber industry can at first cope 
with. This has a touch of irony about it for it 

s the production of G.R-S. in this country which 
creates the demand for butadiene. 

So far as Esso is concerned, the butadiene 
project is part of a £9 million investment venture 
into petroleum chemicals—a venture which is 
also a challenge to the rest of the petroleum 
chemicals industry. 
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Can You See? 


“[T never saw the step in the shadow,” “ the 
reflection dazzled me’: two sentences often 
heard, and both arising from a single fault— 
bad lighting. Not for nothing have codes and 
regulations for industrial lighting been laid down 
and many a factory manager can report improve- 
ments in morale and output as a result of better 
lighting, and usually a drop in minor accidents 
as well. Where fine work is being done over 
long periods, careful attention must be paid to 
the lighting or the result will be fatigue, strain 
and decreasing output. 

The importance of these matters is again 
brought to the fore by the opening of a new show- 
room by Philips Electrical Limited in Shaftes- 
bury-avenue, London, W.C.2. 

Here, in addition to a display of other products 
of the firm, the various types of lighting now 
available may be seen. Panels have been 
arranged to show how the combination of 
different shades of fluorescent tube can give 
different colour renderings of the same object, 
thereby reminding those concerned that mere 
brilliance is not enough—quality is required as 
well. Shadows can be avoided by concealed or 
diffused light but even more important is 
cleanliness—the loss of light due to a dirty 
globe, or loss in the reflection from a dirty wall, 
is one of the major causes of inefficiency in an 
installation. Indeed figures have been quoted 
to show that in some cases as much as one-third 
of the light has been lost by the accumulation of 
dust during only one month, the first after clean- 
ing. It is an interesting fact, and one not 
widely appreciated, that the major loss due to the 
accumulation of dust occurs in the period 
immediately after cleaning, and losses increase 
at a much lower rate as time goes on. 

Advice on lighting is now available to builders, 
architects and works managers from many 


sources. and though it may require a certain 
= ! forethought in planning, good lighting 
costs |i! 


le to run (it may cost less than bad) 


and can mean much in improved efficiency and 
reduced fatigue. 
* <= + 
ritish Enterprise in Germany 

The to Germany of glass pipe-line and 
indus plant by Q.V.F. Limited, Stone, 
Staff: ire, have increased so rapidly during 
the P.  few years that the firm has found it 
De to establish a subsidiary company 


ho /untry with headquarters and works at 
les n. This venture is the more worthy 


3 re 1 since before the war Germany had a 
aang onopoly of industrial glassware manu- 
l 


(he company was, however, encouraged 


to te lls step both by the rising export trade 





and the success of their display at the Achema 
Exhibition in Frankfurt last year. On that 
occasion, in fact, great interest was shown in 
Q.V.F’s plant and products and several large 
orders were received. Although the Wiesbaden 
unit will be primarily a sales organisation—the 
bulk of the material being produced here— 
sufficient British machinery has been installed 
to make those parts which are necessary to 
connect English standard material to that 
already in existence. It will also provide a quick 
and easy repair organisation to be established and 
prompt service to be given on “ specials ” and 
designs peculiar to the German market. The 
first consignment of glassware and basic materials 
has now reached Wiesbaden. 
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A Bottleneck on the Road 


Among the evils of Britain’s road system are the 
bottlenecks—small bridges, narrow roadways, 
complex road junctions—that impede traffic 
along otherwise not unreasonable routes. Bottle- 
necks, however, have the advantage that they are 
localised: alterations affect nothing outside the 
adjacent property, the work can be undertaken 
by one contractor, usually within the clauses of a 
single tender, the cost is relatively small, and each 
job can be tackled independently, either a 
number simultaneously or in succession. 

High in the list for the worst bottleneck is 
Markyate on the London-Birmingham trunk 
road—the AS route—where the kerbs are only 
16 ft. apart at one point and where for half a 
mile there is only 25 ft. between facing buildings. 
It is one of the few places where a 15 m.p.h. 
speed limit exists. After 40 years of talking 
about a by-pass, work was begun last December 
on a new 30 ft. carriageway and a footway 
skirting the village. When the work was 
started the Ministry of Transport stated that it 
would take 12 months; this period has now 
been extended to 18 months. It will be June, 
1957, before 1} miles of concrete road can be 
completed. How long will the 80,000 cub. yd. 
of excavation take? Having cut down to the 
sub-grade, the quicker the pavement is laid the 
better. The amount of concrete is negligible. 
There are no more time-wasting legal problems 
left to resolve. The labour force required for 
such a job is not large, neither need it be a 
particularly skilled force. Reinforcing bars— 
a shortage of which is preventing the commence- 
ment of many road schemes—are not holding 
up work at Markyate because a plain-concrete 
slab is to be laid. It would be more economical 
in labour and cheaper in cost to do the job 
quickly. But the work is being allowed to drag 
out twice as long as it should. 


x *&* * 
Mr. Malenkov’s Tour 


It is curious that at a Press conference held by a 
technical delegation only one question of a 
technical nature should be asked. But it is less 
curious when one realises that the leader of 
the delegation in question was a former first 
minister of the Soviet Union. We do not 
regret the warmth with which the delegation 
was received, but had he chosen some other 
occasion to visit us the technical character of 
his delegation might have been more likely to 
emerge. 

Still, one technical question was put, and the 
answer we received was to the point. Asked 
about Soviet atomic power station plans and the 
type of reactors to be used, Mr. D. G. Zhimerin, 
first deputy chairman of the State Planning 
Commission, replied that by 1960 some 2-5 
million kW capacity of atomic plant would be 
installed. Some indication of corresponding 
British efforts is given by the White Paper state- 
ment that by 1965 the Central Electricity 
Authority would have some 12 stations in 
operation with a total capacity of up to 2 million 
kW. The reactors used in the Soviet stations 
would be of pressurised-water, heavy-water 
and gas-cooled design. The inclusion of the 
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gas-cooled reactor may suggest an approach 
to the British view, and the extent of the whole 
scheme should mean either that coal is in short 
supply, which is unlikely, or that nuclear fuels 
are abundant. 

Other leads were given from time to time 
during the tour by Mr. Malenkov, but it would 
be unwise to assume that what impressed him 
here was necessarily lacking in the Soviet 
Union. Some of the points on which he 
remarked with approval were the speed with 
which Calder Hall had been built (3 years); 
the overall grid system in Britain; “ the rational 
placing and proper use of staffs, resulting in 
good indices for the number of personnel per 
unit of installed capacity”; the unit system of 
power-station construction, which he said was 
employed in the U.S.S.R.; and the cleanliness 
of power stations and their associated canteens, 
workshops and other premises—according to 
the British steel delegation which visited Russia, 
workshop cleanliness was also highly regarded 
in the Soviet Union. He was less impressed 
when told that Donington power station— 
which is to be the largest in Europe—was three 
months behind schedule, and observed that in 
Russia rivalry between construction and assembly 
men was used to stimulate progress; he also 
seemed surprised that the resident engineer in 
charge of erecting the boilers did not receive a 
bonus for early completion. 

In a discussion with Mr. J. Eccles, deputy 
chairman (operations) of the C.E.A., Mr. 
Malenkov declared that it was wrong to permit 
engineers to reduce frequency slightly in order to 
avoid overloading at peak periods as British 
power stations did, since this also brought a drop 
in the capacity of the enterprises using the 
supply. Bonus awards in Russia depended on 
the ability of the engineer to maintain power, 
and a fall in frequency was regarded as a break- 
down; in areas where plant was short, the 
consumer was cut off when overload appeared 
imminent. Mr. Eccles said that the C.E.A. 
allowed frequency to drop by only 3 per cent. 
and then shed load; it was better to keep 
supplies going at reduced frequency than cut 
people off. 


 & 


A Competitor for the Gas Turbine ? 


An announcement by Associated Engineering 
Limited that they have entered into agreement 
with Alan Muntz and Company, Limited, for 
the manufacture of the Pescara free-piston gas 
generator in this country focusses attention on 
the growth of this comparative newcomer among 
prime movers. The generators, or gasifiers as 
they are sometimes called, will be manufactured 
by a new company to be known as the Free 
Piston Engine Company, Limited, which will 
have its headquarters at the Wolverhampton 
works of Henry Meadows and Company, 
Limited. 

The free-piston gas generator is a_ special 
application of the free-piston engine of which 
earlier examples were Otto and Langen’s gas 
engine of 1867, and also the Humphrey pump. 
Of recent years air-compressors have been made 
using this principle. The purpose of the gasifier 
is to produce a large quantity of gas under high 
pressure and comparatively low temperature. 
This can then be used to drive a turbine. The 
free piston gasifier in its present form, acting in 
conjunction with a turbine, has attained an 
efficiency almost equal to that of a Diesel engine, 
and offers much greater flexibility. 

It may be said that the gasifier takes the place 
of the combustion chamber of a gas-turbine set, 
and indeed it has this function. The great 
advantage is that the gas is produced at pressures 
up to about 1,000 Ib. per square inch and at 
temperatures so low that ordinary steels can be 
used for the turbine blading instead of the special 
alloys that the high temperature of the con- 
ventional gas turbine requires. The great 


advance in the design of free-piston plant has 
been since the war, particularly in France where 
23 ships have been equipped with this type of 
power plant, 12 electrical generating sets the 
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largest of which is a 6 MW plant at Cherbourg, 
and a 1,000 h.p. locomotive which has run on regu- 
lar passenger service for more than two years. 

Although there is still room for development, 
the free-piston gas generator-turbine set has 
already proved itself reliable in practice, and a 
specific fuel consumption of 0-38 Ib. per s.h.p.-hr. 
compares well with that of a Diesel engine and is 
something like half that of a gas turbine. It has 
also all the advantages of the latter in freedom 
from vibration. A_ free-piston set is being 
installed in a Liberty ship which will increase the 
shaft-horse-power from 2,500 to 6,000 with a 
simultaneous reduction in weight from 463-8 
tons to 385-4 tons as compared to the existing 
reciprocating machinery—another big advantage 
of the free-piston equipment. 


= 2 @ 


Keeping up with Atomic Energy 
Developments in the field of atomic energy 
proceed so rapidly that in a few weeks the 
overall picture becomes noticeably changed. 
We have endeavoured in the past to keep our 
readers fully informed of these advances, and to 
this end have covered in considerable detail the 
Geneva Conference on the Peaceful Uses of 
Atomic Energy and the proceedings of the British 
Nuclear Energy Conference, besides publishing 
analyses such as the article “ Power Reactor 
Projects Throughout the World,” and various 
other specialist contributions. However, during 
our recent period of suspended animation, we 
have naturally been unable to keep up to date, 
and for that reason we are publishing in this 
issue a survey of atomic-energy events during the 
last two months. A second review covering 
products and techniques using nuclear principles 
which have been announced by companies during 
the period will appear in a subsequent issue. 

But the scope of atomic energy is so great that 
there is still ample room for more detailed 
coverage, and we are pleased to note that a new 
monthly journal dealing exclusively with the 
subject has been launched this week. Nuclear 
Engineering, which is likely to be one of several 
papers to enter this field, is edited by Mr. E. N. 
Shaw, formerly of Harwell, and published by 
Temple Press Limited. It is designed primarily 
for engineers and technicians, though the 
publishers hope also to interest scientists and 
industrialists, and it is intended to be * an inter- 
national journal with a pro-British bias.” 


x *k * 


A Striking Electrical Display 

The fifth Electrical Engineers Exhibition, organ- 
ised by the Association of Supervising Electrical 
Engineers and held at Earls Court, London, 
last month, provided a striking illustration of 
what is being done by manufacturers to facilitate 
the increasing use of electricity in many fields. 
Over 300 exhibitors displayed some 25,000 
products. The stands were almost without 
exception well arranged, and the fact that the 
lay public were not admitted seemed to act as 
a stimulus to the attendants. There was none 
of that lassitude about which there have been 
complaints at other exhibitions. 


The Association state that there were over 
52,000 visitors, an increase of 10,000 on the 
previous year; 500 visitors came from 55 


countries oversea. Before the turnstiles closed 
50 of the exhibitors had booked space in next 
year’s exhibition, which is to be held from April 9 
to 13—the week before Easter as it was this year. 
Switchgear and control apparatus were pro- 
minent in the exhibition. The exhibits in 
this section ranged from all but the very largest 
to the smallest apparatus; and it is encouraging 
to record the presence of a number of new and 
small firms such as are not usually represented. 
This is, of course, a natural outcome of the 
increasing use of electricity, which is worth 
stressing since the installation of new generating 
plant inevitably leads to the use of a great 
variety of equipment and apparatus. A feature 


of the switchgear and control apparatus was the 





Sir 


Ben Lockspeiser, K.C.B., 


F.R.Ae.S., F.R.S. 


M.1I.Mech.E., 


increasing attention which is being paid to simple 
operation, easy maintenance and safety. The 
same is true of the motor section, although 
here there is not the same scope for improve- 
ment. The Association are to be congratulated 
on the success of their venture 
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Sir Ben Lockspeiser and T.I. Limited 


The ranks of top-flight engineers on the boards 
of industrial companies have always been 
regrettably thin, though of recent years several 
heads of Civil Service departments have retired 
and then put their experience at the disposal of 
private companies. The appointment of Sir 
Ben Lockspeiser, until recently Secretary of the 
Department of Scientific and Industrial Research, 
to the board of Tube Investments Limited is 
an outstanding example of this trend. 

Sir Ben took a First at Cambridge just before 
the first World War, and after being invalided 
out of the army in 1916 was posted to the 
Admiralty Steel Laboratory as a_ scientific 
assistant, at that time the lowest grade in the 
scientific Civil Service. In 1920 he moved to 
Farnborough and for the next 25 years undertook 
research in various branches of aeronautics, 
ultimately as the director general of scientific 
research at the war-time Ministry of Aircraft 
Production. The end of the last war saw his 
responsibilities widen for, as chief scientist at 
the Ministry of Supply, he took charge of 
research over the whole range of the Ministry’s 
activities except atomic energy. In February, 
1949. the man who had begun on the lowest 
rung of the scientific Civil Service was appointed 
to the most important executive post in Govern- 
ment science—Secretary of D.S.I.R. Sir Ben 
is a man whose horizon has never been limited 
by his science. A gifted amateur musician—he 
plays the piano and the ’cello—he was for some 
time the conductor of the R.A.E. orchestra. 

But if Sir Ben’s view is wide so are the interests 
of Tube Investments: a group of 40-odd 
companies making products which concern the 
whole gamut of the engineering industry. And 
behind the factories is the group’s research 
organisation, with remarkably diverse equipment, 
centred on Hinxton Hall near Cambridge. 


x * * 


Getting into Canada 


Getting into the Canadian market has proved 
too much, with a few exceptions, to all but the 
largest British companies. There is in Canada 
a rapidly expanding demand for goods and 
products of all kinds, but small firms are faced 
with the expense of sound market research on 
which no immediate return can be expected. 
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the natural gas industry in ida, a bo 
company has been establishe as "and Oi 
Equipment Distributors, Lin Under - 
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will be to become incorpora 5 a fiches 
company in Canada and to se Sales force 
of Canadians who possess the reu. site technical 
knowledge and contacts. A iadian head 
office is to be opened in May fio: which sales 


and servicing can be directed 
goods can be sold through ex: 
companies, such facilities will b 


Where British 
g Canadian 


] 1 used to the 
full. But the main object will be provision of 
sales offices, warehouses and service depots 


under the company’s own name 
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Government Research 


The Government have published the interim 
report of the committee under the chairmanship 
of Sir Harry Jephcott on which is based the Bill 
introduced into the House of Lords for the 
re-organisation of D.S.LR. It is highly critical 
of the Present direction from the centre of the 
scientific effort at the research stations; but the 
final report, which no doubt contains more 
criticism of particular stations as well as the 
confidential evidence on which it is based, will 
not be published. 

The Government have accepted the com- 
mittee’s recommendations, of which the main 
One is that the present advisory council should 
be replaced by an executive council, which 
would be approved by, and be responsible to, the 
Minister and to whom the Secretary, who will 
continue to be a Civil Servant, will be respon- 
sible. The committee, for some reason which 
they do not explain, accepted that the Depart- 
ment should continue to receive its money 
through a normal Parliamentary Vote and not a 
grant-in-aid, the same way as the Medical and 
Agricultural Research Councils, although they 
would have preferred that arrangement. The 
grant-in-aid method would have allowed a greater 
degree of flexibility in arranging programmes 
and in payment of staff. The proposed arrange- 
ment with a part-time executive council respon- 
sible to the Lord President of the Council as the 
Minister concerned is unusual, rather similar 
to that for the national museums. 

The composition of the council and, in 
particular, the selection of the chairman, will 
be of the greatest importance if it is to fulfil 
the manifold duties of ensuring the correct 
allocation of the by no means large sum of 
money which must be divided between pure 
and applied research and post-graduate instruc- 
tion in science and technology, and between 
D.S.I.R’s own stations, industrial and research 
associations and the universities and technical 
colleges. At least half the members should be 
scientific industrialists, preferably with experi- 
ence of the direction of a large research depart- 
ment and, in view of the importance of the 
problem of getting new technological develop- 
ments accepted on the shop floor, one should be 
a prominent trade unionist. 

The report has disclosed another part of the 
nation’s scientific effort where the familiar story 
of too much started and not enough completed 
or stopped has to be told again. Not only 
does this result in diffuse programmes and 
work of uneven quality, but it is wasteful of our 
scarcest resource—scientific manpower. 


*« + @& 

THe Hon. J. K. Weir has relinquished his 
position as joint managing director, ©. and J. 
Weir Ltd., Cathcart, Glasgow, S.4. to enable 
him to devote his whole time as cha man of the 
Weir Group of Corpanies. Mk. -. RUSSELL 
LANG has been appointed sole mana. & director 
of G. and J. Weir Ltd., and per 
CONNELL, M.A., has been elected idditiona 


director of the firm. 
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S RESSES IN A CIRCULAR RING 


.NALYTICAL SOLUTIONS COMPARED WITH 
PHOTOELASTIC EVIDENCE 


By E. R. Leeman, M.SC.(ENG.), A.M.I.MECH.E.* 


4 continuous plane ring, subjected to a single 
diametral tension or compression load in its own 
plane, represents a problem in stress analysis 
of relative simplicity, provided it is assumed 
that plane sections remain plane and that the 
cross-sectional dimensions of the ring are small 
compared with the mean radius. Results so 
obtained are sufficiently accurate for practical 
design purposes. When these assumptions are 
not made, and a mathematically exact solution 
is required, the problem becomes one of some 
complexity. Exact solutions have, nevertheless, 
been published for plane rings (.e., those of 
rectangular section), and, in the following review, 
these are examined in relation to some results 
obtained from a photoelastic study. For rings 
of any shaped cross-section, an exact solution, 
applying the theory of elasticity, would seem 
almost impossible, but approximate solutions 
have been obtained and, again are sufficiently 
reliable for practical design problems. 


ANALYTICAL SOLUTIONS 
(a) Filon’s determination of the Stresses in a 
Circular Ring. 

The general form of the solution for the stresses 
ina plate bounded by two concentric circles was 
first outlined by A. Timpe.' He obtained the 
general form of the stress function. From this 
Filon? worked out explicitly the solution for the 
general case under any given edge stresses and, 
among others, the solution for the particular case 


* Senior Research Officer, National Mechanical 
Engineering Research Institute, Pretoria. Formerly 
of the University of Natal, where this work was 
conducted. 
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Fig. 1 Filon’s method of finding the stresses in a 

circular ring. The ring is divided in half along 

the load-line diameter and the stresses due to 
$W and M, are calculated. 
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of a ring subjected to diametrically opposite 
tensile forces applied to the inner boundary. 


(b) Method of Dislocations. 


Inglis? indicated that the dislocation solutions 
suggested by Love would give the stresses in an 
incomplete ring subjected to given forces and 
couples applied to its end sections, and “ that, 
by piecing together such solutions good approxi- 
mations to the stresses existing in curved bars 
and links might be obtained.” Filon applied 
these principles to a ring under diametral tension 
applied to its inside boundary, and, in fact, 
verified that the stresses derived thereby agreed 
very closely indeed with those of his exact 
solution, especially so at angular distances of 
more than 45 deg. beyond the loading point. 
He divided the ring into two equal half rings 
along the load-line diameter, applied couples 
and shears as shown in Fig. 1, calculated the 
stresses due to $W and M, using Golovin’s 
solutions!” and combined them to obtain the 
stresses in the full ring. 

W represents the tensile load on the complete 
ring and Filon obtained M, from the exact 
analysis as: 


Wh I log. 5 

My \4 i * Cd) 
| ao 
enue’ a Outside radius 


b Inside radius * 


If the ring be subjected to a diametral com- 
pressive load W applied to the outside boundary, 
then the shears and moments will act in an 
opposite sense to that shown in Fig. 1, and 
the value of My, applying Filon’s solution, is 


( log, : | 
J k 
io ee 


2 
7 go — I 4 


(c) Timoshenko’s Treatment of a Ring Subjected 
to Diametral Compression. 

Timoshenko*.* combined Love’s solution for 
a circular disc subjected to a diametral com- 
pression and Timpe’s for a circular ring where 
the inner rim was subjected to normal and 
tangential tensions, to obtain the solution for a 
ring in diametral compression. This is illustrated 
in Fig. 2. 


(d) Alternative ** Dislocation *’ Treatment. 


The value of the moment of the couple given 
by equation (1) is clearly dependent on_ the 
proportions of the ring, in consequence of the 
factor k. From strain energy and other consi- 
derations, it can be shown that for a ring whose 


Fig. 2. Timoshenko’s 
solution for the stresses 
in a circular ring is 
found by a combination 
of Love’s solution for 
a circular disc sub- 
jected to a diametral 
compression (left), and 
Timpe’s for a circular 
ring whose inner rim 
was subjected to normal 
and tangential tension 
(right). 
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Fig. 3 Using the method of superposition, one 
quadrant of the ring may be considered to be in 
equilibrium under the loads and couples shown. 


cross-sectional dimensions are small compared 
with the mean radius of curvature R 


WR l 


M, >~ Wla+ db) 
a7 
Wb (k +1 
0-3183 WR - # (3) 
7 2 


If this value of M, is used instead of that given 
by (1) for the ring in tension, a solution is 
obtained which will only approximate to the 
truth if equation (1) is correct. Filon has shown 
the divergence for various values of k. Atk I 
there is no divergence; at k — 2 (1) is about 
5 per cent. lower than (3); at k = 2-5 about 10 per 
cent. lower; at k 10 about 50 per cent. lower. 
The divergence has also been calculated between 
(2) and (3) and the range of divergence is much 
less. For k = 1 there is again no divergence; 
at kK = 2 (2) is about 24 per cent. lower than 
(3); at k = 2-5 about 2} per cent. lower and, at 
k = 10 nearly 5 per cent. lower. Equation (3) 
is therefore a better approximation for rings in 
compression, while for rings in tension it is only 
good for values of k less than 2. In this 
treatment, the stress distribution along a hori- 
zontal diameter will be the same for a ring in 
tension as for a ring in compression, except for a 
difference in the algebraic signs. 


(e) Stresses along a Horizontal Diameter Using a 
Superposition Method. 

One quadrant of the ring may be considered to 
be in equilibrium under the loads and couples 
shown in Fig. 3. Taking moments about K, 
4+ WR sin ¢ — M, M, +WR (1 sin 4), 
from which M, ;WR M,. Now M, may 
be assumed from either (1) or (3) above for the 
tension case, or (2) or (3) for the compression 
case. Using(1) 


( we, 
Wb) 2 Ak x. 
M, 5 A p ty + O87? (4) 
| - ka 
Using (3) 
M, = 0:1817W 4(a + b) = 0-1817WR. (5) 


At the horizontal section, therefore, it may 
be assumed that the stresses present are due to 
a moment M, calculated from Golovin’s solution, 
and a normal tensile stress due to 4W acting 
uniformly across the section. 


(f) Morley’s Application of the Wéinkler-Bach 
Theory. 

Morley'* applied the principle used in (e), 
but used the Winkler-Bach instead of Golovin’s 
theory to calculate the bending stresses at the 
intrados and extrados due to M,. He suggested 
the following modified form of My: 


A 
M, = 0-3183 WR (=) 


where A area of cross section, and A’ = first 
derived area of the section. For a rectangular 
section 
Wb ck — 1 
M, J \, 
nm \log, k J (6) 


This is never greater than (3) and so will give 
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10; (d) Timoshenko’s Analysis. (Ring in Compres- application of the load) sex » ieee 
sion, Loads Applied on Outer Boundary.) claim of exactness for th © Justify the 
_——*— Experimental (Author) fe agreement in the results for a Cores. The 
—O— Theoretical (Filon) - es |e | O? | Oe 1 Oe 1 we by Timoshenko’s theory and the ae 
al dislocations, is also remark edie of 
Hoop stress) - 8-942) 4-610) 2-012)0-113| 1-477| 42-940" | Timoshenko’s admission that might ‘oie 
2 | | error of about 4 per cent. in h res. Fr ate 
= veg — 4 ** Theory of Elasticity” this figure is given and Horger®>* have confirm Timdshenk tl 
as 2-610. A check by the ¢ , however, seems to indic: i : 
6 thet this should aaa 2040. aaa ceiiiais: sai — analysis for various values . using i 
elasticity. r 
s! (e) Alternative Dislocation Method. (Ring in A photoelastic investigation conducted by 
I~ Tension/Compression, Loads Applied on ‘ 
z+ Either Boundary.) 
lr 4 . 
2, A 0-5 | 0-6 | 0-7 | 0-8 | 09 | 1-0 30 
- | | ms 
& Radial stress 0 £ 0-825 40-815 40-571 0-283, 0 L—= be. 
2} iow eine) MRE bentitned |= sib echeeies conaees NESE y 60° ~ 
rs Hoop stress +8-598) +4-458 £1-988 + 0-178 £1-343 £2-745 70 a or 
a | N 
(f) Superposition Method. (Ring in Tension| 
Os Compression, Loads Applied on Either 
Boundary Using M, from Equation 5). 
1) - ” . 
| | | | | 
c | 05 | 0-6 | 0-7 | 0-8 | 0-9 | 1-0 
Radialstress 0 + 0-784 +0-910 +0-730 +0-401 0 
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Pease} —_ pegs _ (g) Application of Winkler-Bach Theory. (Ring = 
Fig. 4 The variation of stresses along the hori- in Tension, Loads Applied on Either Boundary ‘5 
zontal diameter of a circular ring (k — 2) sub- Using M, from Equation 5.) ts 
jected to a vertical diametral tension applied on ! —— \20° 
the inner boundary. ~ 0-5 | 0-6 | 0-7 | 0-8 | 0-9 | 1-0 30 
" | | a . | wo 
values of M, tending to agreement with (1) — pagiatstress. 0 0 0 0 0 0 
and (2). ane er ee eo arr ae 
) Hoop stress + 8-185! +4-592| + 2-026 +0- 102) —1-395 —2-593 ~~ 
(g) Andrews-Pearson Theory. z - Ss 
This yields a refinement of the Winkler-Bach — " ; 30 
formula. The resultant stresses were calculated ‘”) — of arya Me Facog — 
in a manner similar to that in (e), with the Usi ag —_ ae 4) wer DOUNERTY, 
exception that the bending stress due to M, was tte 1 from Equation 4.) 40 20 
obtained from a formula derived by Andrews ’ | | | | | 30 
and Pearson. From practical considerations a | oe 7 edt Geet fae | 1-0 
this formula is not so convenient to use as that _ 50 
: _R: Radial stress, 0 0 0 0 0 0 
of Winkler-Bach. Hoop stress | +8-770) +4-860| +2-067 — 0-028 —1-649|—2-961 60 
COMPARISON OF STRESSES OBTAINED . _ 70 


BY VARIOUS ANALYSES 
(i) Variation of Stresses along a Horizontal 
Diameter where the Ring is Subjected to a 


Vertical Diametral Tension or Compression; 
k =2. 


4 r 
The stresses at various values of — are expressed 
a 


per unit ; where W is the load, 5 the inside 


7h 
radius, f the ring thickness, a outside radius and 


DISCUSSION OF RESULTS: 
PHOTOELASTIC VERIFICATION 
The fact that the results given by Filon’s exact 
analysis and the method of dislocations are in 
such close agreement at the horizontal section 
(which is relatively remote from the point of 
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Fig. 6 A typical isoclinic pattern for a ring in 
vertical diametral tension, the load being applied 
on the inner boundary. Only half the pattern is 


shown. 


(a) Half Ring in Simple Bending ; 
Theoretical Points from Golovin on 








. . sey >a Author’s Experimental Curve 
r the radius at which the stresses are calculated. aa sees 
a P r (b) Half Ring in Diametral Tension 
k. The stresses according to the different | —x— Theoretical Points from Golovin 
b : foll > (a) | 4 ~ Author’s Experimental Points 
theories are as follow: | . 7) (C) Ring in Diamewel Teulit | 
(a) Filon’s Exact Analysis. (Ring in Tension, ies ¥ t © Author's Experimental Points 
¥ i Loads Applied on Inner Boundary.) (b) --o-- Dislocation Theory (Filon) 
: : N\ (d) Ring in Diametral Compression 
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(b) Method of Dislocations. (Ring in Tension, = 
Loads Applied on Inner Boundary.) 
i, : 0-5 | 0-6 | 0-7 | 0-8 0-9 1-0 sa , 
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Radial stress 0 0-8957 0-89440-6367 0.3184 0 
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the autho: a ring where k — 2 and subjected to 
a vertical .ametral tension, in order to verify 


Filon’s fig es. The stresses along a horizontal 
diameter ».-re examined, and Fig. 4 shows that 
the agree: ent obtained in this case was very 
good. 1ic variation in the difference of the 
principal esses was obtained using Tardy’s 
method. Similar tests were conducted on rings 
having Ol values of A and, in general, the 
agreement between the boundaries was good. 
Variations from Filon’s theory which occurred 
at the exirados and intrados did not exceed 
3 per cent. and may be attributed to experimental 
inaccuracy. A similar investigation conducted 
on half rings subjected to diametral tension also 
gave good agreement with Golovin’s theory and 
Stress at Intrados 


Stress at Extrados’ 
verified without difficulty. 

The results given by the “ approximate ” 
methods (see (e), ({), (g) and (A)) are interesting, 
particularly those by the Winkler-Bach theory 
(see (g)). Here, an underestimate of over 10 per 
cent. in the intrados stress is involved. Where 
the more accurate expression for Mg is used the 
underestimate is nearer 5 per cent. (see (h)). 
Fortunately, the practical design of such rings 
would not depend so much on the stresses at 
this section, since the maximum stresses are 
usually found to occur at the vertical diametral 
section. 

Another point of interest is the position of the 
point of maximum radial stress, or, in photo- 
elastic terms, the position of the cupic point. 
For half rings subjected to simple bending or 
diametral tension, the theoretical positions of 
these points for various values of k were obtained 
using Golovin’s solutions'® and are shown 
graphically in Fig. 5. Experimental curves from 
photoelastic tests on half rings subjected to 
simple bending and diametral tension are also 
drawn (A) and (B), and fit Golovin’s theoretical 
points remarkably well. Curve (C) represents 
the experimental curve obtained for complete 
rings subjected to diametral tension and it lies 
fairly close to the points obtained by Filon’s 
dislocation treatment. Curve (D) is Frocht’s 
curve’ obtained for rings which are in com- 
pression. 

Fig. 6 is a typical isoclinic pattern from which 
one of the cupic point positions was determined. 
Fig. 7 is a typical fringe pattern obtained during 
these investigations. 


the ratio which equals k, was 


(ll) Variation of Stress Around the Extrados and 
Intrados. 


Fig. 8 shows typical polar curves representing 
the variation of stress around the extrados and 
intrados for a ring with kK — 2. The theoretical 
curve drawn is from Filon’s analysis. Agree- 
ment is good and large deviations only occur 
near the loading points where the model material 
was evidently in high local strain. 





Fig, 7 


IB. ypical photoelastic fringe pattern of a 
ring in 


sion using perspex straining members 
(k = 2). 
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Fig. 8 Polar curves showing the variation of 
stress around the boundaries of a ring (k = 2) in 
tension. 


(iii) Variation of Stresses along a Vertical Dia- 
meter (k = 2). 
(a) Filon’s Analysis. (Ring in tension, load 
applied on inner boundary.) 


r 


0-5 0-6 0-7 0:8 0-9 1-0 


Radial 0 
stress -- — 10-1207 —4-5148 — 2-2068 —0-8502 


stress —6-1955 —2-0209 +0-3060 +2-1874 +4-1271 +6-4082 


(b) Method of Dislocations. (Ring in tension, 
load applied on inner boundary using My, from 
equation 1.) 


~ 0-5 0-6 0-7 0-8 0-9 1-0 


a 


Radial 
stress -— 1.3029 —1-5128 — 1-2130 — 1-6661 0 


Hoop 
stress — 11-0450 —4-9949 —0-7714 + 2-4057 4-4-9256 + 7-0028 


(c) Timoshenko’s Analysis. (Ring in com- 
pression, loads applied on outer boundary.) 
| | | 


0-8 | 0-9 | 1-0 


a ee | 0-6 | 0-7 
a | 
- j ; | | | 
Hoop stress| +10- 147} +4-002) + 1-240|—0-594| — 2-185] — 3-788 
| | | | 
(d) Method of Dislocations. (Ring in com- 
pression, loads applied on outer boundary using 
M, from equation 2.) 
0-8 | 0-9 1-0 


j an | | é “| 
Hoop stress} + 11-343) 45-129} 0-790| —2-470| 5-058) —7-190 


0-5 | 0-6 | 0-7 


} 
a | 
' 
| 
| 


(e) Application of Winkler-Bach Method. 
(Ring in tension/compression, loads applied to 
either boundary using My from equation 3.) 


0-5 | 0-6 | 0-7 | 0-8 | 0-9 | 1-0 
a | 


Radial 
ae im 0 0 0 0 0 0 
Hoop stress ¥11-586 +5-293 $0-798 +2-573/+ 5-196 +7-294 
There is clearly a marked discrepancy between 
the figures given by the various theories at the 
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vertical diameter. There are experimental diffi- 
culties involved in checking the stresses at this 
section in a ring subjected to a tensile load applied 
on the inner boundary, but by using perspex 
straining members it was possible to obtain some 
idea of the stresses here. From Fig. 7 it would 
appear that the perspex does not distort the ring 
fringe pattern materially. From Fig. 8, further- 
more, the experimental stresses at the extrados 
would appear to agree fairly well with those 
obtained by Filon’s theory. There are obvious 
difficulties in assessing the stresses at the point 
of application of load. From a practical design 
point of view the error involved in using the 
Winkler-Bach theory is not serious, because this 
theory over estimates the stresses at this point. 


CONCLUSIONS 


Within the limits of experimental error, the 
photoelastic experimental evidence clearly justi- 
fies the claim of exactness for Filon’s theory for 
a ring in diametral tension. The remarkable 
theoretical agreement between Timoshenko’s 
and Filon’s figures for a ring in compression 
confirm the exactness of these solutions which 
were derived by different approaches. Unfor- 
tunately the application of these solutions in 
practical design work is difficult because of their 
complication. The simpler Winkler-Bach 
method, although less accurate, gives results which 
will be on the safe side. 
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THERMOSTATICALLY 
CONTROLLED IGNITRONS 


Philips Electrical Limited, Century House, 
Shaftesbury-avenue, London, W.C.2, are now 
manufacturing three patterns of thermostatically 
controlled ignitrons. This control enables pro- 
tection to be given to the tube and associated equip- 
ment in case the water supply fails. It also 
results in a reduction in water consumption, 
an important point when it is difficult to obtain 
supplies free from pollution. 

All three of the new ignitrons are of the single- 
anode mercury-tube type with jackets of stainless 
steel to minimise the effects of corrosion and 
igniters of high refractory material. They are 
designed for welder control on single-phase and 
three-phase circuits and have maximum ratings 
from 600 to 2,400 kVA at 250 to 600 volts 
root-mean-square. 

They are normally connected in reverse 
parallel, when the first ignitron incorporates 
the water-saving thermostat, which closes at 
about 100 deg. F. and opens at about 80 deg. F. 
A protective thermostat mounted on the second 
ignitron opens at about 130 deg. F., interrupting 
the ignitor circuits or tripping the main circuit- 
breaker. The contactors on both thermostats 
are rated at 125 volts and 10 amperes or 250 volts 
and 8 amperes. 
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LOCOMOTIVES AND ROLLING STOCK 


BRITISH BUILDERS WILL BE BUSY 


The year 1955 was an eventful one for the loco- 
motive and rolling stock industry. At home 
the first large contracts were announced in 
connection with the British Transport Commis- 
sion’s modernisation and expansion plan, while 
wagon manufacturers were able to look forward 
to increasing demand resulting from the expan- 
sion plans of the oil industry. News from 
abroad included two new world records in 
France, the introduction on some scale of 
turbo-Diesel locomotives and double-decked 
carriages in the United States and the announce- 
ment of large railway expansion plans by the 
U.S.S.R., Egypt, India and South Africa. 
British locomotive builders, however, experienced 
strong competition in foreign markets and a 
number of valuable orders were lost to competi- 
tors in Germany and Japan. 

In the United Kingdom the main event was 
the placing of the first contracts by the British 
Transport Commission to implement their 
£1,200 million development plan. There was 
considerable speculation throughout the year as 
to the size of these initial contracts but in 
November, 1955, it was announced that contracts 
to the value of £10 million were to be placed 
covering 141 main-line locomotives and 30 
power units. Of the 141 locomotives, 130 were 
to have Diesel-electric transmission and 11 
Diesel-hydraulic. The scheme is described as a 
pilot plan to find out exactly how the varying 
designs prove themselves on the British railway 
system. Accordingly, the Commission spread 
their orders over as many companies as possible, 
and three main designs were specified:—Type A 
(800 to 1,000 h.p. for freight); Type B (1,000 to 
1,250 h.p. for mixed working); and Type C 
(2,000 h.p. or over for main-line operation). 
The 30 power units are to be supplied for use in 
new locomotives built in British Railways’ 
workshops. Delivery of the locomotives under 
the main contracts will start in 1957. 


VALUE OF HOME MARKET 


Over the whole period of the modernisation 
plan, that is to 1970, the B.T.C. may order some 
2,500 main-line Diesel locomotives although this 
will be subject to variation as the plan develops. 
In terms of yearly contracts this should amount 
to around 170 locomotives a year and would 
effectively guarantee output of this type of 
locomotive until at least 1972. Last year pro- 
duction of Diesel locomotives for British Railways 
was estimated at about 115 units, compared with 
54 in 1954. It is confidently expected that 
exports will also increase as world railway 
systems continue the large-scale switch to Diesel 
and electric traction which has been taking place 
in many countries during the last few years. 

Manufacturers as well as overseas customers 
point out that opportunities to expand in the 
export market will be considerably enhanced 
when overseas buyers can see for themselves how 
the new locomotives perform on the British 
railway system. Quite often the reason for 
German and French success in the locomotive 
export market has been not so much price 
advantage as proved worth. The phrase, “ Prac- 
tice what you preach,” has had a very real mean- 
ing to British Diesel locomotive manufacturers 
over the last two or three years. 

Nevertheless export earnings continue to 
account for a high proportion of the total income 
of locomotive builders. Of a total output of 
some 760 Diesel locomotives produced last year, 
391 went abroad and the value of exports (shown 
in Table I) increased by almost 50 per cent. 
While exports of Diesel locomotives continue 
to expand, however, manufacturers of steam 
locomotives have had to face extremely severe 
competition in a declining market, and as a 


consequence important contracts have been lost. 
Exports of steam locomotives declined by 36 
per cent. in 1955 and for the first time were lower 
in value than exports of Diesel-type locomotives. 
It is likely that 1956 will see a further decline in 
exports of steam locomotives since competition is 
becoming more intense for the decreasing market 
for steam engines, demand for which is now 
mainly concentrated on relatively underdeveloped 
countries such as India and the Far East. To 
some extent the decline in exports must be 
attributed to the economic recovery of Japan, 
whose manufacturers are said to be quoting below 
costs of production in order to gain a footing in 
the international market for steam engines. 

At any rate, British manufacturers were not 
very successful in competing against either Japan 
or Germany when contracts to the value of £60 
million were placed for locomotives and rolling 
stock in connection with the 1955-56 Indian 
development plan. Of this total, only £4 million 
worth of contracts were awarded to British 
companies, a total which included orders for 
about 3,000 freight wagons and other equipment. 
British tenders were said to be 30 per cent. 
above the lowest quotation. Of the contracts 
awarded for steam engines, 151 orders amounting 
to over £2 million were placed with German 
firms, Japan secured 125, Austria 50, and 
Czechoslovakia and Hungary 40 orders each. 
The only contract placed with a British loco- 
motive company was for 12 electric locomotives 
from the English Electric Company, Limited. 
No steam locomotives were ordered from United 
Kingdom manufacturers and British exports to 
India are likely to fall to a negligible figure when 
contracts almost completed at the present time 
are finished. 


POSITION OF STEAM LOCOMOTIVES 


In respect of other Commonwealth markets, 
some British companies manufacturing steam 
locomotives have been a little more fortunate. 
A large contract valued at £3 million for 35 
locomotives was placed last year by the South 
African Railways with Beyer, Peacock and 
Company, Limited. This company has kept in 
the forefront of design and research, particularly 
in the field of large articulated locomotives, and 
since the beginning of 1955 have delivered to 
East Africa a number of a new class of Beyer- 
Garratt locomotives which are said to be the 
most powerful ever built for metre-gauge track. 
These orders however can be counted as an 
exception to the general rule and it may well be 
asked if there is any future at all for the steam 
engine? 

It was suggested in ENGINEERING (June 17, 
1955) that while the steam engine is declining it 
is by no means dead. This remark was made 
in connection with the introduction of Crosti 
boilers on British Railways, which seemed to 
hold out hope of substantially improved efficiency 
for the steam locomotive. There is no evidence, 
however, that the Crosti boiler, or any of the 
hundreds of ideas for improvement which have 
been put forward, will alter the accepted charac- 
teristics of the steam locomotive. 

It is unlikely that any new system will check 
the growing trend to oil and electric traction. 
There are so many factors weighted against the 
steam engine, among which may be mentioned 
the smoke problem which has never been satis- 
factorily overcome, the growing shortage and 
increasing price of coal and the fact that the 
Diesel locomotive can be used much more 
intensively without recourse to long periods of 
idleness while refuelling. In some countries, 
however, oil-fired steam locomotives can show 
advantage over Diesels since they can use a 
cheaper fuel. 
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Exports of Diesel locomoti, @ : 
1955 and a number of ca © sharply in 


— for future delivery, orders: were 
t the end of the year M li : 

were building 40 Diesel loco: — 
South Wales, and in June, 19 ris com 
started deliveries against the £4 on contrac 
from Coras Iompair Eireann | le sup ty of 
94 Diesel locomotives in the ce of i 
competition from the United ies and a 
tinental countries. To August, |. 5. the Gene al 
Electric Company, Limited, ha: ipplied joe 
ment for 40 locomotives to Sou.) Africa whic 
the English Electric Company had ‘iaon 
completed delivery of 60 3,600 h.». loseination 
to Spain. The latter company i; now workin 
on an order of 60 locomotives fo; ; 


South Africa. 
Late last year the South African Minister of 


Transport, Mr. B. J. Schoeman, announced that 
the estimated capital requirements of South 
African Railways would amount to approx- 
imately £68 million during 1956-57. Tenders 
are to be called for during this year, firstly for 
Diesel-electric shunting engines to replace steam 
shunting engines at the bigger centres and 
secondly for 60 Diesel-electric main-line loco- 
motives to be used in arid country where water 
shortage precludes the use of steam engines, 
The Dieselisation programme of South African 
Railways is in itself estimated to involve an 
expenditure of approximately £11 million. 
South Africa has always been a profitable market 
for British builders of steam locomotives and it 
will be interesting to see how Diesel-locomotive 
makers fare in this area. 


SOVIET PLAN 


Behind the [ron Curtain, a 15 year elec- 
trification scheme is to be launched under the 
Soviet state plan this year. New Diesel-electric 
locomotives are under construction in the 
U.S.S.R., but it is improbable that all the demands 
made by the modernised Russian railway system 
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can be me =v ithin the next 15 years by domestic 
output, ait Is possible that provided their 
export doc. not cut across the strategic list the 
British in ostry may secure orders for loco- 
motives fr. this source. 

South A. erica has in the past been a tradition- 
al outlet British locomotive manufacturers 
put Gernia:) competition, which was always felt 
before the sar, has lately tended to become even 
more intense. Asa result of recently announced 


development plans there may well be a substan- 
tial increase in demand from South American 
countries, particularly Brazil and Venezuela. 
Both these countries and indeed most countries 
in South America have on their doorstep a great 
potential source of hydro-electric power in the 
Andes, and the future is likely to see a growing 
development of electric traction. Last year 
Krupps of Germany announced plans to set up 
an assembly plant in Sao Paulo and the Brazilian 
subsidiary of this company expects to start 
manufacturing Diesel-electric and steam loco- 
motives 15 months after the 20 million dols. 
plant is completed, although political factors are 
at present holding back development. Produc- 
tion is estimated at 200 locomotives during the 
first five years of operation, rising to 100 a year 
thereafter. If the large British manufacturers of 
locomotives are to gain a satisfactory footing in 
this valuable South American market they might 
do well to consider following the German eagle 
to this Latin eyrie. 

The performance of the new Diesel locomo- 
tives on British railways will be important from 
the view point of export orders. This country 
is a relative newcomer to the field of large-scale 
Diesel locomotive construction, and in some of 
the new locomotives at least part of the equipment 
has to be imported, while for others continental 
equipment is manufactured in this country under 
licence. All the 11 locomotives to be built by 
the North British Locomotive Company for the 
B.T.C. will have German M.A.N. engines and 
Voith transmissions. The Voith transmission, 
which is clutchless, relies for its ranges of speed on 
three hydraulic systems using the same number of 
torque converters. The power is transmitted to 
the axles by cardan shafts from the transmission, 
mounted on the locomotive frame. Another 
example of reliance on German design was the 
announcement in January, 1956, that three 
2,000 h.p. locomotives as used on the German 
Federal Railways system are to be built at the 
Swindon works of British Railways. In_ this 
development arrangements have been made 
through the Brush group for the purchase of three 
sets of Maybach Diesel engines, while three sets 
of Mekydro hydraulic transmissions will be 
obtained from Germany. It has now been 
announced that J. Stone and Company (Deptford) 
Limited, have acquired the exclusive rights to 
manufacture and sell Mekydro power trans- 
mission in the United Kingdom. 


DELTIC DIESEL 


One important exception to dependence on 
German design is the use of Napier Deltic Diesel 
engines in the powerful new English Electric 
locomotive, the Deltic Diesel. This locomotive, 
which is described as the most powerful single- 
unit Diesel locomotive in the world, develops 
3,300 |p. and has a maximum tractive effort of 
60,000 |b., the continuous tractive effort being 
estima'ed at 31,000 Ib. at 33 m.p.h. The weight- 


to-power ratio of the Deltic Diesel, at 72 Ib. per 
h.p. is claimed to be better than that of either 
the A: rican Trainmaster (2,400 h.p., weight-to- 
power ratio of 104 Ib. per h.p.), or the German 


Krass Vlaffei (2,200 h.p., 85 Ib. per h.p.). When 
tende; were invited for locomotives by the 
Britis’ Transport Commission the price of the 
Delt | £120,000 was said to be the lowest in 
relat to h.p. of all the 13 locomotives put 
forw oy the English Electric Company last year. 

A hree years of trial, British Railways last 


year entually purchased the Fell Diesel- 

mec’ cal-transmission locomotive which is the 

first 1-line engine to incorporate a mechanical 

sion system. It has been stated by 
l 


\ailways that an outstanding feature of 





7 Taste I.—Unitrep KINGDOM: Exports OF LOCOMOTIVES 
Quantities (tons) Value (£1,000) 
i | 
| | 
1953 | 1954 1955 1953 1954 1955 
Complete Locomotives 
Gold Coast >> 
old Coast pe ae . 22 91 525 7 3 
Union of South Africa oh et 6,544 15,055 1,883 1,928 6.259 908 
Indi a oe 845 2,420 9,966 202 71 3,127 
pall 4,366 2,230 2,963 1,205 566 1,355 
pene bi , wt ; ; ‘ 257 676 946 156 426 583 
alia as . ‘ 4,570 9,756 4,069 2,709 3,498 2,173 
Anglo-Egyptian Sudan 64 4 n.i 41 ea nai 
Other Commonwealth Countries and Irish : iy 
s vane . : ae 6,757 6,314 15,238 1,966 2,676 7,057 
ys os . : ‘ : 4,266 3,125 2,057 1,933 1,303 1,138 
. ngola : 4 7 n.i 1 2 n.i. 
ah : 60 21 n.i 23 6 n.i. 

L : . : 300 912 9 - 
Argentine Republic ; ie ; 702 4 2 180 sp 1,935 
Other Foreign Countries : 6,968 5,529 2,170 2,116 2,094 ‘953 
Steam Locomotives 22,755. | 32,149 | + 22,548 6,228 11,035 7,001 
Other types 12.970 14,360 17,271 6.435 7,586 10,646 

Total i's 35,725 46,509 39,819 | 12,663 18,621 17,647 
n.i. = not indicated separately. 
Taste H.—UNiTED KINGDOM: EXPorTs OF RAILCARS, CARRIAGES, WAGONS AND PARTS* 
Quantities (Tons) | Value (£1,000) 
| 
1953 | 1984 | 1955 | 1953 | 1954 | 1955 
Railcars aT de ~ - . ; 2,902 2,849 1,190 1,282 1,521 1,013 
Railway Carriages, complete... ae 8.953 8,105 5,685 3,600 2,710 2,255 
Wagons and Trucks complete 71,880 59,175 35,167 7,590 7,038 4,408 
Parts of railway vehicles:* 
Axles, tyres and wheels : : 87,662 53,749 84,37! 6,326 4,115 6,384 
For railway carriages .. 2,316 3,066 1,823 1,041 | 1,429 | 1,044 
For wagons and trucks 20,268 18,942 11,368 2,524 | 2,568 1,592 
Other , Se 24,869 19,253 16,658 7,563 6,314 | 6,110 
Total 218,850 165,139 | 156,262 | 29,926 | 25.695 22,806 
} 


this locomotive is the high draw-bar power- 
weight ratio which derives from the use of small 
high-speed engines instead of a single large one, 
and the high transmission efficiency achieved. 


ELECTRIC TRACTION 


Further developments in the field of electric 
traction still tend to be cramped by the need to 
introduce electric locomotives which can pull 
goods trains without continuous braking. Dis- 
cussion continued last year on the relative merits 
of alternating and direct-current motors. Much 
progress has been made in recent years in the 
design of motive power for 50 cycle traction, 
and where trains are relatively light and can be 
accelerated speedily, the 50 cycle system has been 
adopted by several railway administrations 
abroad. In Great Britain the decision to electrify 
on the 25kV alternating-current system—as des- 
cribed in last week’s issue—was of fundamental 
importance to the future prosperity of British 
Railways. 

Large-scale main-line electrification is depen- 
dent in this country on a reduction in generating 
costs which may possibly come about as a result 
of the development of atomic energy. For 
suburban passenger traffic, the high rate of accel- 
eration associated with electric traction continues 
to warrant further extensions. The next big 
scheme in this direction will be the extension to 
Chelmsford and Southend of the Liverpool Street 
to Shenfield electrified line of the Eastern Region 
of British Railways, which was scheduled to be 
completed in 1957. 

In the main, however, interest in electrical 
development had so far centred on other coun- 
tries. In particular, of course, France was in 
the news last year with a new world rail speed 
record of 206 m.p.h. achieved with a six-axle 
locomotive developing 4,740 h.p. at 1,500 volts. 
It is estimated that by 1965 80 per cent. of the 
French railway system will be electrified. 

Another important development abroad has 
been the growth of the gas-turbine locomotive in 
the United States. What was described as a 
“major breakthrough ” in the railway industry 
was announced late last year when the Pacific 

Railroad agreed to buy 43 gas-turbine locomo- 
tives from the General Electric Company of 
America. This company think that an initial 
market may develop for up to 200 of these 


Including parts of locomotives. 


locomotives. In France the Régie Nationale des 
Usines Renault have for the past five years been 
working on the application of free-piston gas 
generators to driving Diesel locomotives and it 
was announced last April that the first turbo- 
Diesel locomotive in the world in which the 
turbine is propelled with a free-piston generator 
had been constructed. It is still, however, in 
the experimental stage. 


ROLLING STOCK 


In turning to consider developments in the 
field of rolling stock, it is interesting to note the 
resurgence of a type of unit which is not strictly 
a coach but cannot be called a locomotive in the 
usual sense of the word. This is the Diesel 
railcar. Some 35 of these were in use before the 
war on the old Great Western Railway, but their 
use did not become fully appreciated until quite 
recently. Up to September, 1955, there were 
still only 60 passenger-carrying Diesel railcars 
in operation on British Railways. It is estimated 
that by the spring of 1956 over 180 will be in use, 
and under the British Transport Commission’s 
development plan 4,600 units are expected to be 
introduced by 1970. 

There are many advantages claimed for this 
type of unit, which can if required be coupled to 
two or three coaches. Their ability to attract 
more passengers cannot be questioned and 
several practical examples of this have been in 
evidence over the last few months. For example, 
early in 1956 it was stated that in the first six 
days of operating seven 2-car units on the Bury 
to Bacup line of the London Midland Region, 
23,000 passengers were carried, compared with 
about 8,000 in the same period last year, when the 
service was operated by steam. By quicker 
turn-round, these trains are said to provide 
35 services daily compared with 19 when the 
line was steam operated. Diesel cars have a high 
acceleration rate, particularly suitable for short 
distances and suburban lines, and an additional 
advantage is that they use no fuel when not 
running. 

Manufacturers of coaching vehicles should 
benefit in the same way as locomotive builders 
from the modernisation plans of British Railways. 
In 1955, it was estimated that almost 2,400 
coaching vehicles were produced (this figure 
includes Diesel railcars and rail motor-vehicles) ; 
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in March, 1955, the British Transport Com- 
mission placed contracts with British manu- 
facturers for 207 new coaching vehicles and this 
rate of ordering must necessarily be accelerated 
in the future if modernisation plans are to be 
completed. Exports of this type of rolling 
stock, however, continued to decline. In 1951, 
375 coaching vehicles were exported, while in 
1955, it is doubtful whether the total reached 
200. This was due largely to intensified overseas 
competition, very low prices being quoted in 
particular by Japan, Yugoslavia and Hungary. 
In addition British manufacturers have found 
difficulty in competing with the deferred payments 
offered by continental countries including Ger- 
many and Belgium, which has been an important 
factor in such markets as India, Greece and 
South America. 

The decline in exports is not universal, however. 
In June, 1955, Metropolitan-Cammell secured 
an order for 349 railway coaches valued at 
£7-2 million for the South African Railways. 
Delivery is to take place between 1957 and 1958, 
and the order was gained in the face of strong 
competition from Holland, Germany, Switzer- 
land, Czechoslovakia, Italy, France and Belgium. 


WAGONS 


Manufacturers of wagons are suffering in the 
export market not through price, which is 
competitive, but through inability to offer 
satisfactory delivery dates, unavoidable insistence 
on a cost variations clause-cover, and refusal to 
accept what have been called penal terms and 
conditions. Inability to quote fixed prices is a 
symptom of the continuous inflation in labour 
and material costs. While wagon exports 
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British production of coaching vehicles, including 
rail motor vehicles. 
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suffered last year, however, manufacturers of 
wagons are facing the future with a high degree 
of confidence, mainly as a result of the expansion 
programme of British Railways, though an 
additional factor is the huge expansion envisaged 
in oil consumption. This latter development 
must necessarily entail a sharp increase in the 
demand for rail tank cars in which the bulk of 
inland fuel oil supplies are carried. Owing to 
congestion on the roads it is expected that 
substantially the whole of the increased con- 
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INSTITUTION OF NAVAL ARCHI? EcTs 
SPRING MEETING 
PRESIDENT RECEIVES NEW BADGE OF OFFICE 


The Spring Meeting of the Institution of Naval 
Architects began on Tuesday, March 20, with 
an interesting ceremony, the presentation to the 
President of the Institution, Viscount Runciman of 
Doxford, O.B.E., A.F.C., D.C.L., of a Presiden- 
tial badge bearing the Institution’s coat of arms. 
In making the presentation on behalf of Vickers- 
Armstrongs Limited, Mr. E. L. Champness, 
M.B.E., M.Sc., said that members had been 
rather conscious of the fact that on ceremonial 
public occasions, at home and abroad, the 
President had lacked such a distinguishing 
emblem and had been obliged to appear, so to 
speak, “‘in a state of comparative undress.” 

The recent grant of arms to the Institution, he 
continued, afforded an opportunity to correct 
that omission and he sought permission, there- 
fore, to present to the Institution a Presidential 
badge, on behalf of the shipbuilding and ship 
repairing interests of Vickers-Armstrongs Limited 
at Barrow, Walker, and Hebburn. Students of 
heraldry would have noted that the College of 
Arms had seen fit to have the supporters of the 
shield duly “‘ roped proper,” or, in their own 
phrase, ** gorged with a Naval Crown with rope 
pendent’; so he felt that they were in order in 
thus ballasting their President. He added that 
the badge had been designed by Mr. L. C. 
Evetts, M.A., Master of Design at King’s 
College, University of Durham, and had been 
executed by John Pinches (Medallists), Ltd., of 
London. 

Lord Runciman, in accepting the gift, said 
that it was stated in the Thirty-Nine Articles that 
the insufficiency of the minister did not affect the 
validity of a sacrament. In that spirit he 
accepted, on behalf of the members, of himself, 
and of those who would succeed him in office 
over the years, the badge which Mr. Champness 
had presented on behalf of Vickers-Armstrongs, 
and which he would wear with pride so long as 
he was President. He then called on the Secre- 
tary of the Institution, Captain A. D. Duckworth, 
R.N., to present the Council’s Report. 


Annual Report 


The Annual Report showed that the increase 
in the membership of the Institution, which has 
been proceeding steadily for a number of years, 
still continues, the total at the end of 1955 being 
3,866, as against 3,728 at the end of the previous 
year. Except for the negligible reduction of 2 
in the number of Students, all grades participated 
in the increase. The number of Associates (750) 
was exactly half of the number of Associate- 
Members (1,500). At the completion of the 
commemoration of William Froude, by the erec- 
tion of a tablet at Chelston Cross, near Torquay 
(where his first ship-model tank formerly steod) 
and the publication of his collected papers 
(reviewed in ENGINEERING on page 149 of the 
issue of February 17), the Council found that 
they had still some money in hand from the funds 
subscribed for that purpose. They had decided, 
therefore, to institute a gold medal, to be known 
as the William Froude Medal, “to be awarded 
from time to time to any person who, in the 
opinion of the Council, has made some out- 
standing contribution to naval architecture and 


shipbuilding”; and to make the first award to 
Professor Sir Thomas H. Havelock, M.A., DSc. 
F.R.S., Honorary Member and an Associate 
Member of Council. 


Election of Council and Officers 


The ballot for the vacancies on the Council 
resulted in the election, as Vice-Presidents, of 
Mr. K. C. Barnaby, O.B.E., B.Sc., and Mr. J. 
Ramsay Gebbie, C.B.E., D.Sc.; as Members of 
Council, of Mr. John Baird, B.Sc., Mr. John 
Brown, B.Sc., Dr. T. W. F. Brown, Mr. A. Hunter, 
Mr. J. A. Milne, C.B.E., Mr. A. R. Mitchell, 
M.B.E., M.C., Mr. Henry Robb, Mr. J. Robson, 
M.B.E., B.Sc., Mr. A. J. Sims, O.B.E., R.C.N.C., 
and Mr. H. E. Steel, C.B.E.; and, as Associate 
Members of Council, of Mr. Alexander Belch, 
C.B.E., Captain J. P. Thomson, O.B.E., and 
Mr. W. C. S. Wigley, M.A. 


Presentation of Awards 


The awards announced in the Council’s Report 
were then presented by the President. They 
were as follows: the William Froude Gold 
Medal to Professor Sir Thomas H. Havelock, 
M.A., D.Sc., F.R.S.; Institution Premiums to 
Dr. W. Muckle, M.Sc., Ph.D., for his paper on 
** The Influence of Proportions on the Behaviour 
of Partial Superstructures constructed of Alumin- 
ium Alloy,” and to Professor G. Aertssen for his 
paper on “ Sea Trials on a 9,500 tons Deadweight 
Motor Cargo Liner”; the Samuel Baxter Prize 
(of £60) to Mr. W. J. Holt, R.C.N.C., for his 
paper on “ Recent Developments in Naval Life- 
Saving Equipment”; and the Watts Prize (£50) 
to Mr. J. E. Church for his paper on “ Crew 
Accommodation for an Improved Type of Dry 
Cargo Vessel.” 


President’s Address 


The President then delivered his address. He 
began by commenting on the previous Autumn 
Meeting, which had been held in Yugoslavia. 
This unusual occasion, he felt, had surely contri- 
buted something towards the friendship of the 
two countries. He next referred to the subject 
of nuclear energy, which had been mentioned in 
the Annual Report, by observing that the Institu- 
tion of Naval Architects was well represented on 
the panel set up by the Institution of Marine 
Engineers in conjunction with other appropriate 
bodies to study the matter. He understood that 
the Admiralty believed it to be only a question 
of time before nuclear energy was the main source 
of power, not only for warships, but also for 
merchant vessels. How long that time might 
be, he did not know, but he would be very 
interested to hear if any shipowners had yet 
placed orders for vessels with such engines. 


CONSERVING MEN AND M4 PERIALS- 

During the year, generally speak: ¥, while it 
had eam comparatively easy for th. shipowner 
to place an order, it had been ex ordinarily 
difficult to get the results. He did | wish to 
labour that point. Everyone ki what 4 
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many pe besides shipbuilders wanted 
stee! plat It was also common know- 


ledge that large number of people wanted 
ships, and was not surprising that order books 
should be |! and that the cost of ships should 
show no © mediate sign of a substantial drop. 
At the sa ime, he thought this a satisfactory 
position n a number of points of view, 
hecause t! 2 was at least no visible over-pro- 
duction of ships in the world. It probably did 


not matter very much if everybody else’s costs 
were as high; but it was a little disturbing to 
hear from time to time the suggestion that there 
were countries, Other than our own, capable 
of producing quite good ships at prices and in 
times which the shipowner—who, after all, had 
to compete in the international market—would 
be tempted to accept. He did not know whether 
as an Institution they could do anything about it, 
or if it was in fact their business todo so. They 
were largely an international body, and their 
purpose was to see that the design of ships was 
improved, rather than to tell various people, and 
those who worked for them, how to carry out 
their designs. 

It had been said that, in times like the present, 
it was More important than ever that designs 
should be good; and it was more than ever a 
factor of a good design that it should be econo- 
mical, both in the use of materials and in cost 
of running the ship. That he believed to be 
just as true for Her Majesty’s ships as for those 
concerned with commerce. 

Lord Runciman was interested to see that the 
Admiralty were continuing their researches into 
new materials. The use of plastics was being 
ever more seriously considered, and more 
particularly the use of plastics for boats. He 
hoped that, if and when the development of 
such practices gave rise to ships’ lifeboats 
constructed in plastics, it would not be found, 
as in the past, that the conservatism of the 
Ministry of Transport was greater than its 
desire to see the application of modern develop- 
ments. 


BARNACLE DETERRENTS 


Not unconnected with the use of new materials 
was that other problem to which enough attention 
could never be devoted, namely, the general 
simplification of upkeep and maintenance. He 
had said before in plaintive tones to the Institu- 
tion that he could not understand why nobody 
had invented something which would be extreme- 
ly distasteful to barnacles; it was still necessary 
to put ships into large holes, very expensively 
dug out, in order to apply to their bottoms 
substances which did not stay there long enough. 
There remained much room for research on the 
protection of the underwater parts of ships, as 
much from organic creatures as from ordinary 
corrosion. The progress of anodic protection 
was of course well known, but alone was not 
enough. He gathered that particularly in Her 
Majesty's ships, various developments were under 
consideration and much work was being done, 
the results of which no doubt Their Lordships 
would, in the course of time, make generally 


available if they thought the information worth 
communicating. 
Retu 


ning to the question of maintenance and 


upkeep. he considered it almost certain that, 
throughout the world at large, the labour of 
human hands would be in fairly short supply for 
some ime to come. That being so, it was not 
only nmercial common sense, but a major 
Public uty, to ensure that as far as possible 
huma: labour was not wasted in doing things 
Which ould be done in other ways. The ques- 
tion the maintenance of ships would, he 
belies become increasingly important with 


the ping of time. 
Sh uilding and ship design had a fairly long 


histo vehind them, and would without doubt 

have airly long history ahead. The design 

of I was a slow and laborious process. No 

— had been or ever would be perfect. It 
as 


h ly a matter, he thought—and perhaps 
‘he | ic were rather apt to overlook this—of 
bei ite sure of the job a particular ship was 





required to do, and of making sure that the best 
ship was built for the job. 


MASS-PRODUCED SHIPS 
REJECTED 


One of the facile assumptions of non-technical 
people was that a ship was like a motor car, that 
it could be produced in series and that one would 
work as well as the one before. In time of war 
that was the only way to survive; but those who 
had experience of trying to run ships under 
conditions of not very brisk international trade 
in times of peace knew perfectly well that the 
only way of fulfilling at a reasonable cost the 
requirements of the world for sea carriage was 
to be quite sure that, in any particular trade, 
ships most suited to that trade were used. No 


CONFERENCES AND 


Arrangements to hold conferences and courses 
of lectures on a wide range of subjects have been 
made during the past few weeks. Among them 
may be mentioned the following: 
Human Factors in Road Transport 

Symposium, from April 16 to 19, organised 
by the Ergonomics Research Society at the 
University of Bristol. Accommodation provided 
at Manor Hall, York-place, Bristol 8. There 
will be papers on glare, flashing indicators, 
driver behaviour, physiological aspects, and 
transport by muscle power, and, probably, visits 
to the works of the Bristol Aeroplane Company, 
Limited, and the Bristol Tramways and Carriage 
Company, Limited. Apply to Mr. H. Murrell, 
22 Berkeley-square, Bristol 8. 


Instrumentation in Factories 


Conference, from April 19 to 22, organised 
by the Association of British Chemical Manufac- 
turers, at the Hotel Majestic, Harrogate. Intended 
for senior executives, will not be highly technical, 
and will be accompanied by a display of modern 
measurement and control apparatus. Apply to 
the Association: 86 Strand, London, W.C.2. 


Electrical Equipment of Aircraft 


Conference, from May 2 to 4, organised by 
the Institution of Electrical Engineers, Savoy- 
place, Victoria-embankment, London, W.C.2, 
to be held in the Institution building. Some 
20 papers, dealing with the special design prob- 
lems of electrical systems in aircraft, will be 
presented. Open to non-members on payment 
of £1 as registration fee. 

Electricity in the Tropics 

Study Conference, on May 28 and 29, on 
problems raised by electrification in tropical 
countries, to be held in Paris. Organised by the 
Union Internationale des Producteurs et Distri- 
buteurs d’Energie Electrique (U.N.1.P.E.D.E.), 
the conference will deal with plant operation, 
distribution systems and transmission lines. 
Apply to the secretary’s office at Electricité de 
France, 77 Avenue Raymond Poincaré, Paris, 
preferably through Mr. V. A. H. Clements, 
Central Electricity Authority, Bankside House, 
Sumner-street, London, S.E.1. 


Welding Problems 


Sixth summer school, from June 18 to 23, 
organised by the British Welding Research 
Association, at Ashorne Hill, near Leamington 
Spa, Warwickshire. Intended chiefly for re- 
search staffs, managers and engineers concerned 
in arranging welding processes and in selecting 
materials for welding. Apply to the Association’s 
offices: 29 Park-crescent, London, W.1. 


Managers in Industry 


Fourth course, from June 25 to July 21, 
organised by the University of Cambridge at 
Madingley Hall, for managers with industrial 
experience who are under 40 years of age. 
Topics for discussion will include human problems 
in industry, Britain’s international position, and 
the changing structure of the national economy 
in relation to management. Apply to Mr. G. F. 
Hickson, Stuart House, Cambridge. 
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one should be disturbed by people who said 
“Why can’t you run your ships like motor 
cars?.”’ Probably shipbuilding members would 
reply, “ If that is what you want us to do, we can 
and will do it.” He was quite sure, however, 
that Their Lordships of the Admiralty would 
feel, as he did, that if shipbuilders once did that, 
shipowners would begin ordering ships in some 
other country where such practices were not 
employed. 

It was in that long process of evolving particular 
designs for particular purposes that the Institu- 
tion would continue, as in the past, to play a 
valuable part and, although 1955 had contributed 
nothing spectacular, it had at least been a further 
and useful step in the right direction. 

To be continued 


LECTURE COURSES 


Automatic Controls 


Full-time courses, from July 23 to August 3 
and from September 3 to 14, respectively, 
arranged by the Department of Electrical Engi- 
neering of Loughborough College of Technology, 
at the College, Loughborough. These courses 
will be of an introductory nature, non-mathe- 
matical in character and will deal with the 
fundamental techniques normally in use. Lec- 
tures will be followed by works visits. Apply to 
the head of the Department, as above. 


Damascus Fair 


To be held at Damascus from September | to 
30. There will be a United Kingdom pavilion 
for British goods, organised by the Federation 
of British Industries. Apply to British Overseas 
Fairs Limited, 21 Tothill-street, London, S.W.1. 


Applied Mechanics Problems 


The ninth international congress to be spon- 
sored by the International Union of Mechanics 
will take place at the Université Libre, Brussels, 
from September 5 to 13. Subjects to be dealt 
with will include aerodynamics, fluid dynamics, 
and the mechanics of solids (rigid dynamics, 
vibrations, elasticity and plasticity). There will 
be lectures of general interest, in addition. 
Apply to the general secretariat, Université 
Libre de Bruxelles, 50 Avenue F.-D. Roosevelt, 
Brussels. 


Ferrites 


Convention, on October 25 and following days, 
organised by the Institution of Electrical 
Engineers, Savoy-place, Victoria-embankment, 
London, W.C.2, to be held at the Institution 
building. This group of chemical compounds, 
which possesses properties different from metals 
on the one hand and dust cores on the other, is 
widely used in place of conventional soft mag- 
netic-core materials and permanent magnetic 
materials in radio, television and communica- 
tions equipment. More recently, ferrites with 
almost rectangular hysteresis loops have been 
discovered and these are being applied as 
storage elements in electronic computers. Fur- 
ther particulars regarding this convention will 
be made available by the Institution later. 


= .=,-& 


ELECTRICITY SUPPLY 


Large Increase in Domestic Consumption 


During February, 7,436 million kWh were sold 
by the Central Electricity Authority to the 
English and Welsh Area Boards. This was 
an increase of no less than 21-2 per cent. over 
the output for February, 1955, although when 
corrected for weather conditions and working 
days the figure is reduced to 8-2 per cent. 

The amount of electricity sent out by the Area 
Boards during the same month was also 7,436 
million kWh, of which 166 million kWh were 
supplied direct by the Central Authority. The 
increases in the amounts sent out, compared 
with the corresponding figures in February, 
1955, were 16:2 per cent. in the “ mainly 
industrial’ and 29 per cent. in the “ mainly 
non-industrial * areas. 
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Book Reviews 


THE ENGINEERING OF TELEVISION 


Color Television Engineering. By JoHN W. 
WeNTWorRTH. McGraw-Hill Book Company, 
Incorporated, 330 West 42nd-street, New York 
36, N.Y., U.S.A. (8 dols.); and McGraw-Hill 
Publishing Company, Limited, 95 Farringdon- 
street, London, E.C.4.  (60s.) 


Now that television is really getting into its 
stride in many countries in the world it is not 
surprising that a number of authoritative 
technical books on the subject are appearing. 
In view of the stabilisation of systems which has 
taken place during the past few years it is likely 
that the contents of these books will not become 
out of date as rapidly as has been the case in the 
past. 

Mr. Wentworth’s book is of great interest. 
It conveys the impression that it has been 
written by an author who is a good and experi- 
enced lecturer. Indeed, it is based on notes 
used by him for lectures in after-hours courses 
for the staff of the Radio Corporation of 
America at Camden, New Jersey. The book is 


divided into an introduction and four parts. 
Part L covers the basic principles of colour, 
colour perception and colour measurement, 


Part IL the principles of colour reproduction, 
Part UL the principles of colour television 
transmitter systems, and Part IV deals with 
apparatus and circuits for colour television. 

The fact that not until the last part is reached 
does any sign of an electrical circuit appear 
shows that the book gives an extremely thorough 
grounding in the principles of colour. This is 
the very subject which is liable to be least 
understood by the true television engineer, due 
of course to the fact that it is quite outside his 
experience in black-and-white television. More- 
over, in dealing with the subject the author is 
very readable. Starting from the simplest 
concepts of light he takes the reader easily 
through the physical followed by the physio- 
logical aspects of colour, the measurement and 
specification of colour and the application of 
colorimetry to television. The book contains 
the best build-up to the C.I.E. chromaticity 
diagram that the reviewer has met. 

Anyone who has worked on colour television 
realises that a fair knowledge of colour photo- 
graphy processes is indispensable, and it is 
pleasing to find Chapter V devoted to this subject. 
The author next considers transfer characteristics 
in colour reproducing systems and goes on to 
discuss colour television as an_ information 
transfer problem. The preceding matter occupies 
200 pages and after this grounding we begin to 
turn towards actual colour television in the 
chapter entitled ‘ Multiplexing techniques for 
compatible colour television systems,” which is 
amplified in the following chapter entitled 
* Time-multiplexing or sequential colour tele- 
vision systems.” Now follows Part IV. the 
contents of which are more conventional and 
deal with the physical apparatus used in colour 
television transmitters and receivers. The book 
concludes with a section on colour television 
test equipment and various appendices. 

It is not a book for the engineer who wishes to 
study the electronics of colour television, but 
information of this kind is available elsewhere. 
The outstanding value of the book is its clear 
presentation of fundamental colour theory and 
the marriage of this theory with that of television 
engineering. 


Fundamentals of Television Engineering. By 
GLENN M. GLASFORD. McGraw-Hill Book 
Company, Incorporated, 330 West 42nd-street, 
New York 36, N.Y., U.S.A. (9.50 dols.): and 
McGraw-Hill Publishing Company, Limited. 
95 Farringdon-street, London, E.C.4. (71s. 6d.) 


This is a weighty book from an author who has 


been responsible for much electronic and 
television research at the radiation laboratory of 


the Massachusetts Insti- 
tute of Technology and 
the Allen B. Dumont 
Laboratories. It is defin- 
itely a teaching book and 
the material is designed 
to fit both graduate and 
undergraduate courses 
of study in America. 
It has been used for this 
purpose at Syracuse 
University. 

The book covers the 
whole field of television 
engineering, starting with 
the elements of a tele- 
vision system and pro- 
ceeding through the basic 
theory, fundamentals of 
scanning, image tubes 
and output circuits, visual 


display tubes, video 
amplifiers, wide-band 
radio-frequency ampli- 


fiers, transmission sys- 
tems, signal circuit prob- 
lems and techniques, 
scanning and synchro- 
nisation, and concluding 
with substantial chapters 
on the television camera 
and its associated equip- 
ment, practical trans- 
mitters and aerials and 
television receivers. 

It is noteworthy that 
colour television is not 
any longer regarded as a 
somewhat immature addition to black-and-white 
television but is considered alongside the 
earlier science throughout the book. Thus, in 
Chapter 2, where the author discusses the 
nature of the signal to be transmitted over 
television, he follows his analyses of black-and- 
white sensations with a similar colour analysis, 
though it is rather brief. 

Chapter 7 is noteworthy: in the previous 
chapter the author has discussed video amplifiers, 
using mostly steady-state analysis principles, but 
he is not satisfied to leave the matter there and 
covers the ground again from the transient angle 
in Chapter 7. This is particularly useful in 
view of the marked preference of many engineers 
for either one or the other method of approach. 
Another somewhat unusual chapter of particular 
value is the ninth, “ The transmitter-receiver 
relationship.” Here we get a full account of 
vestigial sideband transmission, which is too 
frequently thought of from the transmitte: 
angle alone. 

The heading of Chapter 10, ‘* Signal circuit 
problems and techniques,” is perhaps a trifle 
misleading and would be better entitled ‘* Mis- 
cellaneous circuit techniques.” Here are col- 
lected accounts of a number of specialised tele- 
vision Circuits, but we also get line theory both 
for video and radio frequencies and even wave 
guides—a unique assembly of subjects which, 
however, go together quite well. There follow 
95 pages devoted to scanning and synchronising, 
after which we come to practical apparatus, which 
includes an excellent section on transmitting and 
receiving aerials. 

The book is mathematical to a moderate 
standard, that is to say the great bulk of the 
mathematics consist of the ordinary algebraic 
processes, but there is one stage where the 
author requires the use of transformation 
calculus. It is noteworthy for the number, clarity 
and excellence of the diagrams, an aspect of 
technical literature which must often arouse 
some criticism. It may be recommended as an 
excellent general text-book on black-and-white 
and colour television, but clearly the author 
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expects the reader to look elsewhere for anything 
but the briefest mention of colour theory. In 
this sense his book is complementary to that 
by Mr. Wentworth. 


Color Television Fundamentals. By Mitton S. 
Kiver. McGraw-Hill Book Company, In- 
corporated, 330 West 42nd-street, New York 
36, N.Y., U.S.A. (4.50 dols.); and McGraw- 
Hill Publishing Company, Limited, 95 Far- 
ringdon-street, London, E.C.4. (32s. 6d.) 

Mr. Kiver’s intention is to enable a television 
engineer experienced in the science of black-and- 
white television to prepare himself to enter the 
newly opening field of colour television. His 
book is designed for junior technical colleges 
and technical institutes and for home study. 

It is evident, however, that the type of engineer 
the author has in mind is the servicing engineer 
rather than the overall system engineer, to whom 
the two previous books have been addressed. 
Thus, while approximately 10 per cent. of the 
previous two books is devoted to receiver 
design, no less than 85 per cent. of the present 
book is about this subject, and the author devotes 
no more than the first 40 pages, or 15 per cent. 
of the book, to colour fundamentals and the 
N.T.S.C. system. It is therefore a specialised 
book on colour television receivers, and it Is 
entirely non-mathematical. As has been stated, 
the first two chapters briefly refresh our minds 
on the N.T.S.C. system and the third chapter 
goes on to the three-gun colour receiver In block 
form, to be followed immediately by two chapters 
about circuits and a third having ' — 
ambiguous heading of ‘* Narrow band a 
receivers.” This nomenclature, however, merely 


signifies the very usual type of co our receiver 
which on American standards has » !umunance 
bandwidth of just over 3 Mc/s and ; ne 
bandwidth of 1-5 Mc/s. It is ot witb: 
interest to see these bandwidths 0} ngs 


as “narrow” by an American ‘ 
is then a useful chapter on display 
sorts, followed by one on deflec 
vergence circuits. 


of various 
and con- 
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The tr. purpose of the book becomes fully 


revealed the next two chapters, entitled 
respective.“ Typical colour television receivers: 
analysis alignment * and “* Colour television 


servicing The book is not notable for its 
erudition ut it is a practical, down-to-earth 
work for the young television engineer of 
moderate «itainments who is doing the very 


necessary job of keeping in order the growing 
number of colour television receivers in the 
United States. It is too early for such a book 
to appear in Britain and of course when colour 
television is launched here there may have been 
considerable developments which would limit a 


part, but by no means all, of the usefulness of 
the book. 


REGULAR INSPECTION OF PLANT SMOOTHS 
OIL REFINERY OPERATION 


The Petroleum Refinery Engineer's Handbook. 
By J. F. STRACHAN. E. and F. N. Spon, 
Limited, 22 Henrietta-street, London, W.C.2. 
(50s.) 


Probably no other industry in this country has 
made such rapid progress since the war as the oil 
industry. The key to its success has been an 
insistence on the use of up-to-date plant and 
processes, and the most careful attention to 
economical operation. In a continuous process 
such as oil refining, equipment must give the 
maximum of service once installed; it must 
be “let down” for maintenance and repairs 
only when absolutely necessary, and then for as 
short a time as possible. The raw material is 
subjected to considerable pressure or tempera- 
ture; thus regular and rigid inspection of 
equipment is a standard feature of the operating 
programme. As works of reference on inspec- 
tion in oil refineries are relatively few, this new 
book is of special interest. 

It is written by Mr. J. F. Strachan, formerly 
chief plant inspector to the British Petroleum 
Company, Limited, and is a second edition of 
his Practical Inspection of Oil Refining Equipment, 
which was published privately in 1947. The 
earlier book was received with such enthusiasm, 
not only in Mr. Strachan’s company, but through- 
out the oil industry, that he was encouraged to 
produce the new and revised edition for general 
publication. In The Petroleum Refinery Engi- 
neers Handbook, he describes briefly the latest 
processes employed in refining practice, the use 
of new methods to combat corrosion, and, in 
detail, the techniques of inspection as_ they 
apply to refining plant. It may be significant 
that the title of the new book omits the word 
“inspection”; certainly the range of interest 
of the book is such that it will be invaluable to 
any engineer concerned with the operation or 
maintenance of refinery equipment, irrespective 
of whether he is responsible for inspection. 

Broadly speaking, the book falls into three 
parts, the first describing the organisation, 
personnel and methods of a typical inspection 
department, the second outlining inspection 
procedures, and the third dealing with one of the 
most intractable of the oil industry’s problems— 
corrosion. In reading through the pages one 
comes to realise Mr. Strachan’s profound belief 
in the value of inspection. He regards it as one 
of the most important aspects of running a refi- 
nery. His remarks on the qualities required in a 
good plant inspector illustrate his attitude to this 
work. ’ The exacting nature of plant inspection 
work,” he says, “calls for men of integrity 
and firmness of character, as well as of high 
technica! ability.” The pages in which he gives 
a detailed description of the many tests and 
pieces © equipment which are the stock-in-trade 
of the »ob are some of the best in the book. 
They portray in simple language and with the 
aid of « ncise diagrams just how the oil refinery 
plant | pector should go about his task, what 
tools should employ, and how he should 


record S_ findings so that maximum use may 
be ma of them. 


In t second chapter Mr. Strachan gives an 
analys f the main sections of a refinery’s 
Operat .; (1) cracking and reforming, (2) distil- 
latior ) special products, (4) refining, (5) con- 
struct and (6) safety valves, this being the 
order importance as far as inspection is 
conce |. Under each heading he defines the 
main es and problems of the plant inspector, 
and: many useful tips culled from his own 
consi ble experience. 





_A close watch for the onset of corrosion in 
Pipes and vessels is one of the chief preoccupa- 
tions of the oil refinery inspector, and time and 
time again the author returns to the subject. 
In fact, he devotes a 24-page chapter to a consi- 
deration of corrosion and its effects, apart from 
many references to them in other parts of the 
volume. The problem is particularly acute in 
cracking and pressure distillation equipment, 
and Mr. Strachan says that in this plant “ prac- 
tically all forms of wastage occur.” From a 
16-page photographic supplement, showing the 
types of corrosion found in an oil refinery, one 
can see the truth of his statement, and can 
appreciate the immense importance of adequate 
and regular inspection of such plant. The 
author shows how modern techniques of inspec- 
tion involving electrical and electronic methods 
and the principles of gamma and X-ray penetra- 
tion, together with the use of new materials, are 
helping to solve the problem. 

Although devoted to a specialised branch of 
engineering, The Petroleum Refinery Engineer's 
Handbook will make interesting reading to any 
fuel technologist who takes a broad view of his 
work. For the oil industry, and for plant 
manufacturers, there can be little doubt that it 
will become a standard text-book. 


STEELWORK ON THE 
DRAWING BOARD 


Steel Designers’ Manual. Prepared for the 
British Steel Producers’ Conference in con- 
junction with the British Iron and Steel 
Federation by CHarLes S. Gray, Lewis E. 
KENT, W. A. MITCHELL and G. BERNARD 
Goprrey. Second impression. Crosby Lock- 
wood and Son, Limited, 26 Old Brompton- 
road, London, S.W.7. (50s.) 

This book satisfies a long felt want in the tech- 

nical literature of this country; indeed, it might 

be called the counterpart of ** Ketchum” in the 

United States. The fact that a second impression 

has been found necessary within a year of the 

first publication speaks for the popularity of the 
book. The sponsors are to be congratulated 
on initiating such a publication, not only for so 
doing but also for the manner in which they have 
dealt with the problem. No doubt they realised 
that the preparation of such a volume was too 
herculean a task for any one man, however 
able, and wisely decided to entrust the work to 

a team of authors. 

In the foreword it is stated that the Manual 
is intended to bridge the gap between the normal 
textbook on the theory of design and its practical 
application to constructional engineering. Within 
these limits the authors have succeeded admirably 
in their task. Throughout the book, the accent 
is on buildings both of the office block and of 
the industrial type and in that respect the title 
of the Manual is somewhat misleading. While 
it is a truism that in writing any textbook the 
author is faced with the difficulty of compressing 
his text into a given space and hence with the 
question of what can (or must) be omitted, it 
is a matter of regret that no attempt has been 
made to deal with bridge design. Although 
this can be excused for the reasons already 
mentioned, it is worth noting that no textbook 
on the design of steel bridges has been published 
in this country since before the war. It is, 
therefore, to be hoped that the authorities who 
sponsored the present volume will turn their atten- 
tion to this matter with the same happy result. 
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As has already been pointed out elsewhere, 
the keyword is information rather than derivation, 
and while there is always a certain degree of risk 
in presenting information in tabloid form to 
the uninitiated, the Manual is a sine qua non 
for the modern design office and a mine of 
information to practising engineers of all ages. 
The outstanding feature is the amount of 
up-to-date and in some cases hitherto unpublished 
information which it contains. If any one por- 
tion can be singled out for special mention, it 
might well be said that the most valuable sections 
are those dealing with modern methods of 
construction such as portals and stressed-skin 
construction. The extracts from Kleinlogel’s 
classic work are specially valuable for reference 
and for design. The sections dealing with 
methods of analysis which have proved so 
useful in modern practice, such as moment 
distribution, column analogy, and so on, are 
admirable and it is good to find that other less 
known but perhaps equally useful methods of 
analysis have not been omitted. On the subject 
of analysis it may be noted that, in the section 
dealing with plane frames, no mention is made 
of the method of tension coefficients nor the 
methods for solving redundant frames. It 
would, perhaps, have been more logical to have 
placed the matter dealt with in sections 16 and 17 
—* Geometrical Properties of Sections’ and 
“Bending and Axial Stresses ’’°—in an earlier 
part of the book. The sections dealing with 
connections are excellent, but the method of 
dealing with bracket loads on page 666 is open 
to criticism. 

The latter part is devoted to practical details 
such as cladding, floors and walls (a welcome 
innovation in British text-books). Throughout 
the Manual a considerable amount of space is 
devoted to tables and graphs which should 
save time in the design office when used 
intelligently. 

The presentation of the text and illustrations 
leaves nothing to be desired, and the work of 
the publishers and printer sets a standard of 
production which it would be difficult to excel. 
Although the price is rather higher than that 
of the general run of text-books, this must be 
considered in the light of the amount of informa- 
tion which has been successfully compressed 
into a single volume thereby making it a valuable 
addition to the library of the engineer who wishes 
to keep abreast of modern practice. 


. 2:9 


The facilities now available for combining 
recreation and study on holiday are listed in a 
new edition of Vacations Abroad, published for 
UNESCO by H.M. Stationery Office, price 5s. 
Specific reference is made to visits to industrial 
plants, etc., and appendices give the names of 
international organisations sponsoring vocational 
activities, other sources of information, as well 
as lists of hostels and other suitable accommoda- 
tion for students. 

The wide selection of educational and other 
activities are grouped under Vacation Courses, 
Study Tours and Work Camps. The section on 
hostels, holiday camps and similar centres is 
included for the first time. Beside the purely 
educational aspect, the guide offers a choice 
from some of the best possible ways of enjoying 
a well-planned holiday, gaining at the same time 
an insight into the ways of other countries and 
benefiting from an exchange of ideas with people 
of other nationalities. So far as possible, exact 
information is given on dates of courses, places, 
subjects and costs. A special section on 
vacational scholarships lists some of the sources 
of financial aid available to those wishing to 
participate in summer schools. The individual 
entries include information on reduced fares 
and similar facilities where available. Some 
vacation courses provide opportunities for serious 
study of the language and culture of the country 
in which they are held; others form international 
discussion groups, usually on current social or 
economic themes. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


X-Ray Protection. National Bureau of Standards 
Handbook 60. The Superintendent of Documents, 
U.S. Government Printing Office, Washington 
25, D.C., U.S.A. (20 cents.) 


This booklet contains the recommendations of the 
National Committee on Radiation Protection of the 
United States of America. It supersedes an earlier 
handbook “ Medical X-Ray Protection up to Two 
Million Volts,” which was published in 1949. It 
covers such matters as planning and inspection, 
working conditions, structural details of protective 
barriers, medical and dental installations and fluoro- 
graphic equipment. 


Winding Engine Calculations for the Mining Engineer. 
By A. B. Price. Second edition. The General 
Electric Company, Limited, Fraser and Chalmers 
Engineering Works, Erith, Kent. (30s.) 


This book contains examples of the most modern 
winding practice, although a chapter on steam 
winders has also been included. The present edition 
has been revised to include more details of friction 
machines, both of the Koepe and multi-rope types. 
The complexities of design, both as regards United 
Kingdom and overseas practice are described at 
length. A chapter is included on inclined shafts 
in which the mechanics of this method are considered. 


Proceedings of the Conference on Building Research, 
Ottawa, October 21 to 23, 1953. National Research 
Council, Division of Building Research, Ottawa, 
Canada. (3.50 dols.) 


The opening of the laboratory of the Canadian 
Building Research Division in 1953 was celebrated 
by a conference on building research, and the present 
volume is a report of that conference. It includes 
three reviews of contemporary work in Great Britain, 
the United States and Scandinavia, by the directors 
of research in those countries. Nineteen papers 
were also delivered under three main headings: 
housing research, where problems of organisation, 
construction and new materials were discussed; 
secondly, a group of six papers discussing moisture 
in solid materials and the effect of water on the 
properties of certain building materials; and 
thirdly a group of papers concerned with specific 
building problems in Canada, in particular those due 
to cold weather. Among the other problems 
referred to in the third group are those of organising 
library services, research work done for the Toronto 
subway and fire research in Canada. 


Arithmetic for Engineers. By CHARLES B. CLAPHAM. 
Fifth edition. Chapman and Hall, Limited, 37 
Essex-street, London, W.C.2.  (21s.) 


This is one of the “ Directly Useful ” technical series 
and was first published in 1916. The fifth edition 
has been corrected and brought up to date by a large 
addendum. It begins with the fundamentals of 
mathematics and includes chapters on logarithms, 
graphs and trigonometry. There are exercises 
attached to each chapter. 


Modern Brickmaking. By ALFreD B. Searte. Fourth 
edition. Ernest Benn, Limited, Bouverie House, 
Fleet-street, London, E.C.4.  (90s.) 


This book was first published in 1911 and later 
revised and enlarged in 1920 and 1931. A fourth 
edition with yet further material has now been 
published, so bringing the book up to date to include 
details of the many scientific discoveries and advan- 
tages in technical processes that have been made in 
the industry in the last 20 years. In particular, this 
includes applications of X-ray techniques, studies 
of base exchange, increases in the knowledge of 
plasticity and the process of drying, together with 
references to important changes in the design of 
the machines used. 


Electronic and Radio Engineering. By PROFESSOR 
FREDERICK EMMONS TERMAN. Fourth edition. 
McGraw-Hill Book Company, Incorporated, 330 
West 42nd-street, New York 36, N.Y., U.S.A. 
(9.50 dols.); and McGraw-Hill Publishing Com- 
pany, Limited, 95  Farringdon-street, London, 
E.C.4. (71s. 6d.) 


Intended as a text and reference book, this 1,000- 
page volume covers the whole field of electronics. 
It begins with the elements of a radio communication 
system and continues with circuit theory and 
electronic engineering fundamentals; radio engineer- 
ing and radio systems form the last section of the 
book and each of the 26 chapters ends with a series 
of problems and exercises. 


AC. Generators and Motors. By PHitip Kemp and 
W.H. Date. Sir Isaac Pitman and Sons, Limited, 


Pitman House, Parker-street, Kingsway, London, 

W.C.2. (6s. 6d.) 
This small text-book is designed for students working 
for the City and Guilds or National Certificates, and 
gives the basic particulars of alternating current 
generators and motors. It is reprinted from “ Elec- 
trical Wiring and Contracting ”’ as a single volume for 
the convenience of students. 


Electrical Interference. By A. P. Hate. Heywood 
and Company, Limited, Drury House, Russell-street, 
London, W.C.2. (15s.) 

This book deals with interference with radio and 

television reception, 140,000 complaints about which 

were made to the General Post Office in 1954. It is 
written from the practical point of view and covers 
both causes and effects. Among the related subjects 
dealt with are receiver aerial systems, measurement of 
interference levels, location of sources of interference, 
avoidance of interference, basic filters and safety. 

A series of photographs of a television screen show the 

effects of the different types of interference on the 

picture. There is a good bibliography. 


The following reports may be obtained from the 
British Electrical and Allied Industries Research 
Association, Thorncroft Manor, Dorking-road, 
Leatherhead, Surrey: 

The Effect of Enclosure on the Temperature Rise of 
Fuses. By H. W. Baxter. No. G/T297. (10s. 6d.) 
The object of this investigation was to devise a 
simple method of estimating the temperature-rise 
of fuses when mounted in enclosures. It is a 
simple matter to measure the temperature-rise of 
a fuse, but there are so many ways of mounting 
fuses that it would be very tedious, even impractic- 
able, to measure the rise under all possible 
conditions of service. Because of this, it was 
thought that the best method of attacking the 
problem was to ascertain how heat is dissipated 
from a fuse, since it might then be possible to 
evolve an empirical method of estimating the 
rise under a wide range of conditions. 


On the Thermal Excitation of Trapped Electrons in 
lonic Solids. By J. H. Simpson. No. L/T317. 
(12s. 6d.) Measurement of the ground state 
energy of an electron trapped at a defect of the 
interstitial or substitutional type in anionic crystal 
is compared with static calculations using a se f- 
consistent method. 

Gas Temperature in Argon Spark Channels. By 
R. D. CraiG. No. L/T318. (6s.) The programme 
of research work on spark channels and arc 
discharges in the Department of Electrical Engi- 
neering at Liverpool University involves measure- 
ments of discharge temperatures (including electron 
and gas temperatures), and this report gives pre- 
liminary data obtained in trial experiments. 

Stray Losses in Transformer Cores. Critical Résumé. 
No. Q/T124. (12s.) This report briefly reviews 
the calculation of iron losses in transformer cores. 
Digests are given of articles about losses in joints, 
corners, interlamination insulation and subsidiary 
parts such as core bolts and clamps, as well as 
losses due to strains in the iron. The calculation 
of apparent loss in a given shape of core is con- 
sidered and a bibliography is appended. 

Stresses in High-Voltage Condenser-Bushings. By 
S. SILBERMANN. No. Q/T125. (12s.) This 
report deals with the problem of stresses in high- 
voltage condenser-bushings from a practical point 
of view and gives actual figures for the stresses 
involved and shows how excessive stresses can 
be reduced. 

The Applications of Electricity to Crop Drying on 
Farms: A Critical Review. By P. FINN-KELCEY. 
No. W/T25. (24s.) A comprehensive review 
covers the drying of herbage crops as well as grain 
and seeds. Methods of drying grass with and 
without heat are discussed, and the different types 
of apparatus described. Barn hay drying and 
drying methods for grain, seed and hops are also 
dealt with. A bibliography of 41 references is 
appended. 


Color Television Standards. Selected Papers and 
Records of the National Television System Com- 
mittee. Edited by DonaLp G. FINK. McGraw- 
Hill Book Company, Incorporated, 330 West 42nd- 
street, New York 36, N.Y., U.S.A. (8.50 dols.): 
and McGraw-Hill Publishing Company, Limited, 
95 Farringdon-street, London, E.C.4. (64s.) 

This book has been compiled from the proceedings 

of the Second National Television System Com- 

mittee of the United States on whose recommenda- 
tions the colour television standards adopted by the 

Federal Communications Commission were based in 

1953. It is prefaced by an historical summary of the 

development of colour television between 1940 and 

1953, and includes a general description of the 

Committee’s proposals as well as the technical 
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methods needed for the develo; 
wide service. Colour video wcnantioe 
signals, field gy of compatibili: lour perfor. 
ance, networks, transmitters an ' 
also dealt with. ‘ ir fils, are 
Color Television Engineering. i 
worTH. McGraw-Hill Book Ne _ 
porated, 330 West 42nd-stre: York %, 
N.Y., U.S.A. (8 dols.) ; and Mei.» Hill Publish. 
ing Company, Limited, 95 Farring ‘treet, London, 
E.C4. (60s.) (Reviewed on pa. 208.) 


Fundamentals of Television Engineeri::. 8 
GiasrorD. McGraw-Hill Book « ae 
porated, 330 West 42nd-street. New York % 
N.Y., U.S.A. (9.50 dols.); and \/cGraw-Hill Pub. 
lishing Company, Limited, 95 | urringdone-street 
London, E.C.4. (71s. 6d.) (Reviewed on page 208,} 

Color Television Fundamentals. By Mitton § 
Kiver. McGraw-Hill Book Company, Incorporated. 
330 West 42nd-street, New York 36, N.Y. USA 

(4.50 dols.); and McGraw-Hill Publishing Company, 

Limited, 95  Farringdon-strect, London, E.C4 

(32s. 6d.) (Reviewed on page 208.) i 


The Petroleum Refinery Engineer's Handbook. By 
J. F. STRACHAN. E. and F. N. Spon, Limited 
22 Henrietta-street, London, W.C.2. (50s.) (Re. 
viewed on page 209.) 


Steel Designers’ Manual. Prepared for the British 
Steel Producers’ Conference in conjunction with 
the British Iron and Steel Federation by CHartes§, 
Gray, Lewis E. Kent, W. A. MITCHELL and G. 
BERNARD GoprFREy. Second impression. Crosby 
Lockwood and Son, Limited, 26 Old Brompton-road, 
London, S.W.7, (SQs.) (Reviewed on page 209.) 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given, though distribution 
is sometimes restricted. 


Design of Large Turbo-Alternators. | GENERAL 
E.tectric Co. Lrtp., Witton, Birmingham, 6. 
Descriptions of the steps that have been taken to 
increase the maximum output obtainable from a 
given frame size of large turbo-alternator and of 
the system of direct cooling using rectangular 
copper tubes that has been developed by the 
company. In this system hydrogen is drawn from 
one end of the rotor to the other and the advan- 
tages of this arrangement from the constructional 
and operational points of view are discussed. 
Illustrated pamphlet P3192. 

Electricity Supply in Great Britain—Seven Year 
Record, 1948-1955. CENTRAL ELectricity AUTHO- 
rity, Trafalgar Buildings, London, S.W.1. A 
brief review of the outstanding developments in 
electricity supply in Great Britain during the first 
seven years of national ownership and operation. 
Historical details—including the difficulties due to 
shortage of plant—encountered by the Authority 
in the early years. Economics acruing from 
large-scale operation. A glimpse into the future 
with special reference to plant construction and 
nuclear reactor power stations. Booklet, fully 
illustrated with photographs and diagrams. 

Braille AvoMeter. AUTOMATIC Coll WINDER AND 
ELECTRICAL EQUIPMENT Co., Lro., 92 Vauxhall 
Bridge-road, London, S.W.1. Details of the 
standard Model 7 AvoMeter, which has _ been 
adapted for use by the blind. A mechanical 
pointer carries an internal feeler, which follows 
up the electrical pointer until it comes into contact 
with the latter when it encounters resistance t0 
further movement. The top of the “4 
pointer protrudes between two sections of a Brai 
scale and its position in relation to a set of markings 
can be read. Illustrated leaflet. 3 

Thermal Insulation for Buildings. THrxMaLite LTD. 
Shepherds House-lane, Reading, Berkshire 
* Thermalite "—a lightweight structural building 
material, combining the functions o! load-bearing 
and thermal insulation. Developed in the — 
tories of John Laing & Son, Ltd., Boreham 4 

Herts. Details and properties, and notes on ¥ 
of Thermalite. Illustrated booklet 


Wirewa Metal Ducting. _Natior PRODUCTS 
CorporaTION, Pittsburgh 22, Penns 
Details of 4 in. by 4 in. and 6 In 
ducting for housing electric w' 
Access through a hinged lid, ena 
extensions to be carried Out Wi 
existing work. Illustrated pamp! 

Radio Accessories. Derr Rapio ‘ 
street, New York 13. Price list © 
capacitors, reactors, rheostats + 
accessories. Illustrated leaflet. 
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The 156 in. synchrocyclotron in the Nuclear Physics Laboratory at Liverpool University. 


156 IN. SYNCHROCYCLOTRON AT 
LIVERPOOL 


A RECENT AID TO NUCLEAR RESEARCH 


A synchrocyclotron, which is said to be the largest 
of its type in Western Europe, is now in operation 
in the Nuclear Physics Laboratory at Liverpool 
University. It is designed to accelerate heavy 
particles of matter—initially protons and later 
deuterons—to energy levels high enough to disrupt 
atomic nuclei. These nuclei release unstable 
particles, the properties of which can then be 
studied under controlled conditions. For instance, 
many of the particles recently discovered in cosmic 
radiation can be artificially produced and their 
properties observed. The equipment, of which 
an illustration is given in Fig. 1, is capable of 
generating a beam of protons at an energy of 
410 million electron volts with a beam intensity 
of about one microampere. An extracted beam 
of 383 million electron volt protons with an 
intensity of about one-thirtieth of a microampere 
is available in the experimental room. 

The provision of this synchrocyclotron was 
initiated by Sir James Chadwick, then professor 
of physics at Liverpool, and was carried on by his 
successor, Professor H. W. B. Skinner. It was 
designed by Metropolitan- Vickers Electrical Com- 
pany, Limited, in co-operation with Liverpool 
University and was constructed at Trafford Park. 

OPERATING PRINCIPLES 

The synchrocyclotron is operated by ionising 
hydrogen gas and introducing the protons thus 
generate. into the centre of a flat vacuum 
chamber. which is situated between the poles of 


a4 mag This chamber contains two elec- 
trodes ch are excited at radio frequency and 
Produc: » high-intensity electric field. The ions 
are thu: iccelerated; and under the influence of 
the m tic field move in a series of semi- 
circula iths, the radii of which gradually 
increa Thus, the orbits they describe are 
spiral their energy rises as they approach 
the o diameter of the magnetic poles. At 
Liver; they are then extracted by a number 
or ma; c deflectors, in which a “ peeler”” and 
a Tege or are employed. 
. \YOUT OF EQUIPMENT 
c 


chrocyclotron is installed in a room 





one side of which and the basement below it are 
bounded by solid sandstone rock. The remain- 
ing sides consist of concrete walls 6 ft. thick with 
additional packed sandstone and brick walls to 
a thickness of several feet. The ceiling is of 
5 ft. 6 in. thick concrete. A plan of the layout 
is given in Fig. 2. 

The foundations of the main magnet are at 
basement floor level and the magnet itself rises 
some 22 ft. to within 2 ft. of the ceiling. The 
vacuum pumping equipment and other auxiliaries 
are also installed in the basement and above 
them is an open-mesh removable ceiling, which 
forms the operating floor and from which access 
is obtainable to the vacuum chamber, magnet 
pole gap and other parts of the installation. 

The room is entered through a “door” 
consisting of two concentric steel cylinders, which 
are erected vertically inside a 13 ft. mass concrete 
wall. The outer cylinder is about 7 ft. in dia- 
meter and 14 ft. long and an aperture 4 ft. wide 
by 6 ft. high is cut through both its sides and the 
wall. The inner cylinder, which is about the 
same length, is free to move vertically within the 
outer cylinder. It is filled with sand and can be 
raised or lowered by a motor-driven hoist. It 
normally rests on spring-loaded buffers, the 
aperture in the outer cylinder being then un- 
covered and the top cover of the inner cylinder 
forming a walk-way, level with the floor of the 
cyclotron room. When the inner cylinder is 
raised the aperture is sealed off by the sand, 
thus forming a barrier to high intensity radia- 
tions. The cylinder is maintained in the raised 
position by solenoid-operated brakes, so that in 
the event of a power failure it falls at a controlled 
speed until it comes to rest on the buffers. 

Experimental equipment, including beam- 
bending arrangements and cloud chambers, are 
installed in an ante-room, which is divided from 
the cyclotron room by removable blocks of 
steel-filled concrete. An auxiliary equipment 
room houses a motor-generator set for magnet 
excitation with its control equipment, a high- 
voltage rectifier, switchgear and control panels 
and water cooling and purification plant. The 
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equipment is operated from a control room 
situated about 50 yards from the cyclotron 
room. Much of it can also be controlled locally, 
although to avoid risk to the operator an ion 
beam cannot be produced in this way. 


THE ION SOURCE 


The hydrogen or deuterium gas required for 
ionisation is drawn from a cylinder through a 
regulating valve to a supply unit, which contains 
a variable leak, a Pirani gauge and a magnetic 
valve. The leak consists of a length of flattened 
tube in the form of a long U, that is wound 
round a shaft to which the bottom of the U is 
brazed. The ends of the U are restrained, so 
that a variable rate of leakage can be obtained 
by tightening or slackening the flattened tube 
round the shaft, which is driven through gearing 
by a split-field motor. 

The gas is supplied to the main vacuum cham- 
ber by a copper tube which passes through a seal 
into a stainless steel tube. It is released at the 
centre of the magnet where an arc is struck 
between a heated filament and a_ graphite 
““snout.”” The gas is thus ionised, and the ions 
escape through a hole in the snout where they 
come under the influence of the magnetic field 
and the “ dee ”’ accelerating electrode. 

The filament, which is of tungsten wire } in. 
in diameter, bent into a U and clamped in a 
chromium-copper holder, is supplied with a 
direct current of 400 amperes at 4 volts from a 
motor-generator set. The connection between 
the motor-generator and the filament holder is 
through flexible copper straps, clamps and 
water-cooled copper tubes. These tubes pass 
through electrically insulated vacuum seals into 
the stainless steel tube mentioned above, where 
together with the gas tube they are supported 
on pyrophyllite spacers, which act as insulators. 
These spacers also counteract the mechanical 
forces set up as the filament current passes 
through the main magnet field. 

To enable filament renewal to be effected with- 
out opening the main vacuum chamber to 
atmosphere the stainless steel tube mentioned 
above slides in a larger tube, so that the filament 
can be brought out through an air lock. This 
larger tube, which is fixed half in and half out of 
the vacuum chamber, is surrounded by a water 
jacket for cooling the graphite snout, which is 
mounted at its inner end. The inner tube passes 
through a bearing and a vacuum seal and is 
borne externally on wheeled supports and a 
runway of aluminium alloy. It is thus main- 
tained at the right level for re-entering the outer 
tube after a filament has been replaced. 


FILAMENT ADJUSTMENT 


To enable the position of the filament relative 
to the graphite snout to be adjusted axially a 
square-threaded nut is attached to the outer 
end of the inner steel tube. The combined 
assemblies can also be moved by square-threaded 
nuts and reversible motors, one of which drives 
the snout in or out and the other from side to 
side. The hole in the snout can thus be set at 
any point within a radius of } in. from the vertical 
centre line of the magnet poles. 

As the filament is maintained at a potential 
of 150 volts to the graphite snout the external 
connections are protected by aluminium covers, 
the removal of which disconnects the supply and 
thus eliminates the possibility of shock when 
the filament is being changed. A view of the 
ion source showing the air-lock chamber, elec- 
trical and hydraulic connections and in-and-out 
driving mechanism is given in Fig. 3, while the 
filament holder and filament and the graphite 
snout are illustrated in Figs. 4 and 5, on page 213 
respectively. 

All the materials used in the construction of 
the ionising equipment, except in the motors, 
are non-magnetic. Those parts which are 
installed in the vacuum chamber are arranged 
so that they will not be damaged by stray 
bombardment. In fact, the centre line of the 
stainless steel tubes is about 4 in. above the 
centre of the magnet gap so that they are not 
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normally in the path of the accelerating ions. 
Wilson-type vacuum seal; are used. 


ROTATING CONDENSER 

The radio frequency field is generated by an 
earthed grid oscillator, the anode of which is 
supplied from a_ six-phase bridge-connected 
mercury-vapour rectifier. The output of this 
rectifier, which is fully smoothed, is 108 kW 
at 12 kV; and the maximum radio frequency 
voltage is 15 kV. This voltage is applied to the 
two accelerating electrodes in the vacuum 
chamber, which are known as the “ dee” and 
““dummy dee,”. The latter is earthed through 
a stub line which matches the impedance 
characteristics of the oscillator. The frequency 
modulation, which is necessary to maintain the 
particles in synchronism with the radio frequency 
potential, is effected by interposing a variable 
condenser between the feed from the radio- 
frequency oscillator and the dee accelerating 
electrode, as shown in Fig. 7. This condenser, 
which is illustrated in Fig. 6 and Fig. 8, consists 
of a rotating cylinder carrying six rows of blades, 
which pass between two rows of stationary blades. 
One row of stationary blades is mounted on the 
top of the stub line and the other on the end of 
the dee line, as shown in Fig. 7, different lengths 
of stator blades being provided for accelerating 
the protons and deuterons, respectively. As the 
mean beam current from the cyclotron is depen- 
dent upon the rate of modulation repetition, 
which should be as high as possible, a rotor 
speed of 2,000 r.p.m. was chosen, giving 200 
frequency sweeps per second. The condenser 
is driven through a V-belt by a 15 h.p. direct- 
current motor, which is supplied from a grid- 
controlled mercury rectifier, a feed-back circuit 
being incorporated to maintain the speed within 

| per cent. Each bearing block is hung 
from a pair of thin tubular legs and both they 
and the shaft are insulated from earth so that a 
direct-current bias of up to 2 kV can be applied 
to the rotor. All parts on which there is likely 
to be any appreciable power loss are water- 
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Plan showing disposition of the synchrocyclotron and some of its associated apparatus. 


cooled. As the condenser has to run in a 
vacuum of less than | « 10° mm. of mercury 
it is enclosed in a mild steel tank, which has one 
side open to the cyclotron vacuum tank and a 
bottom aperture for the stub line stator blades. 
To keep the stray capacitance down to a mini- 
mum the bearings are installed in vacuo, an 
arrangement which, although it made their 
design more difficult, facilitated the construction 
of the rotating seal and enabled the supports 





Fig. 3 Ion source, showing the air-lock chamber, the electrical and hydraulic conn 


in-and-out driving mechanism. 
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approaching the earthed tan} 

small and of high impedance. 
The condenser rotor consist: 

copper sections 2 ft. in diamete 


© to be kept 


2n chromium. 


made up of six rows of blade Prehyewe . 
ina row. The sections are cla wee 
stainless steel stub shafts by | phor-br wd 
tie bolts, which pass through vhole co 
of the rotor, as will be clear Fig. 6 49 
obtain the maximum capacity | J. the great : 
possible freedom from spark over, the - 
between the stator and rotor bi.des had to te 
very close to the nominal figure of 0-13] in, fo 
protons and 0-072 in. for deuterons The 
actual tolerances on each blade are 4 0-005 in 


from a datum face at one end of the complete 
rotor, conditions which necessitated carefy| 
machining. The rotor sections were trepanned 
out to a diameter of 13 in. and 


vacuum-tight 
seals were made between them by eae 
O-rings. 


COOLING AND LUBRICATION 


The condenser is cooled by water supplied 
through concentric tubes in the driving shaft and 
forced along an annular space between the bores 
of the rotor sections and a 12} in. copper tube 
which is clamped between the stub-shafts. 
Even distribution of the water round the annular 
space is ensured by copper strips which are 
soldered to the outside of the tube and form 
helical guides. The water is returned to the 
shaft through a tube inside the rotor. This 
construction enables the quantity of water inside 
the rotor, the total weight on the bearings and 
any unbalanced forces to be reduced to a mini- 
mum. With a flow of 10 gallons per minute the 
average temperature rise on the rotor bore is 
limited to about 34 deg. C. 

As a circulating oil system of lubrication 
might set up a constant air leak and the oil 
would have to be drained out of the bearings by 
gravity, ‘“‘extra light” roller bearings were 
chosen to carry the rotor load of } ton. This 
enabled the diameter of the races and rollers 
to be reduced and the rubbing speeds between 
them and the cage to be kept down. The 
bearing housings and shafts are water cooled to 
remove the heat generated by the electrical 
losses and by friction. The few drops of oil 
needed for lubrication are supplied at infrequent 
intervals by two hand pumps. The oil used 
for this purpose is a residue left from the 
distillation of Apiezon ‘ water-white ” diffusion 
pump oil and has been found to give a wear 
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rate of about two-thirds of that of D.T.E. special 
light turbine oil. 

The support legs and drive shaft of the con- 
denser rotor are borne on zircon ceramic insu- 
lators, which are shunted to earth through 
condensers. Both insulators and condensers 
are enclosed in copper screening cans and, like 
the other high-voltage insulators on the cyclotron, 
are cooled by an air blast. To prevent stray 
radio-frequency currents from flowing along the 
rotor and up the support legs and causing damage 
to the roller bearings, each bearing block is 
provided with brushes consisting of narrow strips 
of molybdenum, 0-012 in. thick, which make 
contact with a slip ring on the rotor stub shafts. 

The vacuum seal on the drive shaft is made 
up of two elements between which oil is cir- 
culated for cooling purposes. Each element 
consists essentially of a spring-loaded metal ring, 
which rubs against a stationary carbon ring. 

VACUUM SYSTEM 

In the Liverpool synchrocyclotron the acceler- 
ating electrode structure, the rotating condenser 
and the stub line are enclosed in three inter- 
connected fabricated steel tanks with a combined 
volume of 18,500 litres. These tanks are 
evacuated by two 32 in. diameter pumps of the 
three-stage oil diffusion type. Each of these 
pumps has a baffled pumping speed of 10,000 
litres per second with an 8 kW heater and an 
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Fig. 4 Filament and 
filament holder. 


ultimate pressure of 2 « 10-* mm. of mercury. 
They are backed by three 8 in. diffusion pumps, 
which are connected to a common line. Four 
Kinney rotary pumps, with a displacement of 
50 litres per second, can also be connected to 
this line through a carbon dioxide cold trap. 
A separate by-pass pipe connects these rotary 
pumps to the dee vacuum chamber for pumping 
the system down from atmosphere. Two of 
these pumps may be used for this purpose, while 
the others are backing the diffusion pumps. 

The fine-side vacuum valves on the 32 in. 
pumps use the bottom of the dee vacuum chamber 
as a seating, the valve plates being moved up 
and down inside the chamber by air cylinders. 
Wilson seals are used where the piston rods 
from these cylinders pass through the top of the 
dee chamber. Air-operated elbow valves are 
fitted to the backing side connections of the 
diffusion pump groups, the remainder of the 
vacuum valves being worked manually. 

To prevent oil vapour from flowing back into 
the vacuum chambers the three large diffusion 
pumps are fitted with baffies through which 
brine is circulated, while the rapid condensation 
of vapour is assisted by liquid-air thimbles in 
the dee vacuum chamber. The rotary and 
diffusion pumps are cooled on a closed-circuit 
water system, which is designed to dissipate 
32 kW with a water flow of 40 gallons per minute. 
Flow relays are provided on the vacuum pump 
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Fig. 5 


Graphite snount which is carried on the 
outer stainless steel tube. 


outlets, which shut the latter down if the water 
flow is insufficient. 


PROTECTIVE ARRANGEMENTS 


The vacuum system is locally controlled but, 
since radiation prevents attendance in the control 
room when the machine is in operation, it is pro- 
vided with automatic protection. If the vacuum 
deteriorates a cold cathode ionisation relay trips 
the ion source and high voltage rectifier. This 
relay is normally set to operate at 7 « 10-° mm. 
of mercury. The air-operated vacuum valves 
on the high vacuum and backing sides of the 
diffusion pump groups are interlocked with 
Pirani relays to prevent the hot diffusion pump 
oil from being damaged by the admission of air 
at too high a pressure. The pressure at various 
points in the system can be measured by seven 
ionisation and 13 Pirani gauge heads with 
ranges from 10°’ to 10-* mm. and 10-* to | mm. 
of mercury respectively. Geissler discharge 
tubes are fitted in the roughing and backing 
lines to indicate the pressure when pumping down. 

This vacuum system is necessary in order to 
reduce the number of collisions between the 
particles under acceleration and stray gas 
molecules and has to cope with air leaks, de- 
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Fig. 6 Rotating condenser—general arrangement of rotor. 


=i 





: RS Bs Bs Bs Bs Be 





oe we we we we ee ee ee -—<—= ~ 


ENGINE FRING” 





Set 


ee ee 
Pt. ae 


- 


oN J 


-* *% 


; 


ot 








———————————— 














Accelerating Gap, | 











onal 











AX 














214 
Condenser 
Rotor 
{ L 
re, Se 
Y ’ ~“ 
rap) Dee 
A cas. 
4 ~ ~ / "| 
Stator ! ‘ < ai 
Blades | | Cathode Loop 
‘| 
——— | Oscillator 
~_ Anode Line 


Earthed Copper Screen 


H | 














Shorting Condenser 
(33'4F) 


Fig. 7 Diagram of radio-frequency system of 


synchrocyclotron. 


gassing from internal surfaces and hydrogen 
admitted through the ion sources. It enables the 
pressure in the accelerating region to be kept 
below 5 » 10-* mm. of mercury. 


MAGNET CONSTRUCTION 


The main magnet which forms the most 
imposing part of the Liverpool synchrocyclotron, 
is illustrated in Fig. 9. It is 32 ft. wide, 22 ft. 
high and 13 ft. deep overall. It has a pole 
diameter of 156 in. with a mean air gap of 
14 in. and weighs 1,700 tons. The maximum 
magnetic field is 19,000 gauss at the centre 
and is produced by 1,200,000 ampere-turns. 
Owing to the shortage of special steel, mild steel, 
which requires a magnetising force of not more 
than 250 ampere-turns per centimetre to give a 
flux density of 20,000 gauss, was used. 

The magnet was built on site from forged 
and rolled steel plates supplied by The English 
Steel Corporation, Sheffield. In spite of its 
large aggregate weight no plate weighs more than 
29 tons. This construction had the advantages 
that plates were more readily available than 
large forgings, their magnetic qualities are more 
uniform and their transport and handling were 
less costly. The limb plates were machined only 
on their horizontal edges, the vertical edges being 
cut by an oxyacetylene flame and the flat sides 
being left in the rolled condition. 

Each stack of plates forming a limb was 
clamped together by studs and the edges were 
space-welded. The cylindrical poles were each 
built up from nine circular plates, which were 
bolted to the top and bottom limbs. To ensure 
that the magnetic field in the gap should be as 
uniform as possible, the pole tips were forged 
and rolled from a “cheese” cut from the 
bottom of a large ingot, where the segregation 
was a minimum. This method of manufacture 
also ensured that any segregation that might be 
present would be in the form of annular rings. 
Any distortion of the flux, which might result, 
could therefore be corrected when the pole tips 
were shimmed. In addition, as the carbon 
content of the steel is less at the bottom of the 
ingot the saturation density is higher. 


ALUMINIUM COILS 
After considering the merits of various types 
of coils from the points of view of reliability 
and fire risk, as well as of water and oil-cooling, 
it was decided to use a hollow extruded aluminium 
conductor, on the grounds of cost. Aluminium, 
too, can be extruded in lengths which are only 
limited by the dimensions and weight of the 
drum on to which it is reeled for transporation, 
thus reducing the number of joints and the 

potential sources of coolant leakage. 
The aluminium conductor used is 99-5 per 
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cenit. pure and was manuufactred by James 
Booth and Company, Limited, Nechells, Bir- 
mingham. Each coil, of which there are two, 
consists of 26 layers of conductor arranged in 
13 pairs of “‘ double pancakes”; and each 
**double pancake’ comprises two flat spiral 
layers, which are wound from nearly 2,000 ft. 
of continuously extruded conductor on to a 
mandrel of aluminium alloy. The conductor is 
14 square inch in cross-section and has a bore 
0-65 in. in diameter. The mandrel is built up 
from a number of rings, each of which accom- 
modates a “ double pancake.” The coils are 
connected in series and are insulated with 
micanite which was treated with Glyptal varnish. 
The windings and mandrel rings are clamped 
between two aluminium-alloy end plates by 
two rings of phosphor-bronze studs. Each 
coil consists of 494 turns and weighs about 
32}tons. A view of one of the coils on hydraulic 
test at Trafford Park is given in Fig. 10. 


COOLING ARRANGEMENTS 


The coils are cooled by passing water through 
the bore, all the double pancakes being connected 
in parallel by aluminium manifolds for this 
purpose. The inlet and outlet connections are 
of canvas-reinforced rubber hose to provide 
electrical insulation, and each circuit is arranged 
so that the water flows from the outside diameter 
of the double pancake, through one layer 
to the centre and back through the next layer 
to the outlet, thus ensuring uniform cooling. 
The normal flow of coolant through a double 
pancake is about 4 gallons per minute, circulation 
being in a closed circuit through water-to-air 
heat exchangers and the magnet coils. Relays 
are provided which cut off the direct-current 
supply to the magnet in the event of the flow 
falling below a pre-determined rate. 

To improve its electrical resistivity (thereby 
reducing the leakage current that would cause 
electrolysis and might upset the stabilisation of 
the magnet) and to reduce the possibility of 
deposits being formed in the conductor bore, the 
water is passed through a Deminrolit ion- 
exchange plant, which was manufactured by 
the Permutit Company, Limited, Chiswick, 
London, W.4, and a tower-type vacuum de- 
gasser of Méetropolitan-Vickers construction, 
which removes the carbon dioxide gas generated 
by the de-mineraliser. Mechanical and magnetic 
strainers are fitted to remove foreign bodies. 
To prevent the electrolytic corrosion which 
might occur when two dissimilar metals are in 
close proximity to water, aluminium was used 
throughout the system wherever possible. As 
the employment of other materials could not be 
entirely avoided, detachable lengths of aluminium 
conductor were fitted to all the coil terminations 





Fig. 8 Rotating condenser withdrawn from ‘ dee” 


chamber. 


in the expectation that any corrosion would be 
confined to these places. 


EXCITATION EQUIPMENT 


The magnet coils are excited by an 840kW 
600 volt generator, which is separately excited 
and is driven by a 1,210 h.p. 6 kV synchronous 
motor. The generator has a laminated yoke and 
three field windings—one main and two differen- 
tial. The main winding can be separately 
excited from an _ electronic current stabiliser 
which maintains the current constant to within 
one part in 2,500. It can also be excited from a 
stabilised supply through a_ hand-controlled 
potentiometer. One differential winding is con- 
nected across the main generator output to give 
negative feed-back, thereby reducing the effective 
time constant of the machine by permitting 
greater initial forcing. The second differential 
winding is supplied from a metal rectifier, and 
is used to cancel the residual magnetism of the 
main generator and the magnet. The output of 
the main exciter is supplied to the field winding 
of the generator through a change-over contactor 
which, when energised, provides a normal for- 
ward-field running connection. When it is 
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Fig. 9 The coils of the 1,700 tov 
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de-energised, however, the generator field is 
reversed across its Own armature, so that the 
voltage of the latter is rapidly forced down and 
held at zero. No electromotive force is therefore 
generated and the magnet current decays 
naturally, being damped by the resistance of the 
magnet and generator. An instantaneous over- 
current relay trips the change-over switch in the 
event of faults occurring. 


TARGET HOLDERS 


Two non-magnetic target holders are provided 
on the equipment and are arranged so that they 
can be placed at varying distances from the 
magnet, and their centres thus bombarded at 
different energy levels. The smaller holder is for 
carrying light targets, which are fastened to a non- 
magnetic steel plate. This plate can be slid into 
a holder on the end of a stainless steel tube which 
passes into the vacuum chamber through a 
bearing and a Wilson seal. Axial movement of 
this tube enables the target to be inserted into or 
withdrawn from the magnet gap either by a 
chain and hand wheel or electrically through 
gearing. A clamp holds the tube in any position 
against the pull of the vacuum. The target is 
removed by drawing the holder into an air-lock 
in the side of the main vacuum tank. This 
chamber is then let up to atmosphere by closing 
a sealing door of the flap-valve type, so that the 
tube, the port through which it passes and the 
target holder can then be pulled out further. 
As the distance between the air-lock chamber and 
the magnet yoke is too small for the target tube 
to be withdrawn in one piece it is made in three 
sections which can be screwed together on 
O-rings to ensure vacuum tight joints. The 
small target holder can also be fitted with a 
“neutron stripper,” which will enable a beam of 
neutrons to be brought out through an aluminium 
window in the main vacuum chamber. 

The large target holder, has been designed for 
loads up to 500 Ib. It is moved into the magnet 
gap in the way just described. Owing to the limi- 
ted space available between the main vacuum 
chamber and the yoke part of its air lock chamber 
Is re-entrant and has a sliding door. In order 
that this door can be withdrawn without obstruct- 
ing the passage of the target holder and so that 
it shall make a vacuum seal when closed, a lead 
Screw is used to push it across the opening. This 
door also brings a thrust bar across with it, 
until the latter notches into the side of the air- 
lock chamber. Further pressure from the lead 
Screw releases a spring-held toggle which forces 
the door forward to make a vacuum seal. 
Access 0 the target, when withdrawn, is given 
throug!) cover plates on the exterior of the air- 
lock climber. The target tube can be moved 
axially by a lead screw which is electrically 
driven ‘hrough gearing and can be operated 
either ally or from the control room to which 
the ta’ position is transmitted electrically. 


83EAM BENDING MAGNET 


The roton beam having emerged from the 
cyclo is bent and focussed by a 14kW 
mobi! water-cooled electromagnet, which is 
desig to give a vertical magnetic field of 
More 1 13,000 gauss in a 3 in. air gap between 


plan allel pole faces. The air gap can be 
redu 


0 2-08 in. in 4& in. steps by removing 





Fig. 10 One of the 

magnet coils on hydrau- 

lic test at the Trafford 
Park Works. 


shims from the interfaces of the yoke. Adjust- 
able semicircular extension pieces are fitted to 
the pole faces for bending the beam. 

The magnet, which weighs about 10} tons, is 
mounted on a six-wheel bogie, two of the wheels 
being set lower than the others to facilitate 
rotation. The gap height is adjusted by four 
screw jacks, one at each corner of the bogie. 
Each pole carries six double-layer coils which 
are formed of hollow aluminium conductor 
through which cooling water is circulated. All 
12 coils are connected in series, giving 504 turns 
and a resistance of about 0-45 ohms. With 
the normal excitation of 176 amperes the magnet 
provides 89,000 ampere-turns, the mean tem- 
perature rise being 13 deg. C. for a water pressure 
of 5 lb. per square inch. 

The cooling system has, however, been proved 
to be highly efficent and higher flux densities 
could be obtained from the same design by 
increasing the magnetisation. 


x * * 


AIR-CONDITIONING PLANT 


Industrial Units for Offices 
and Stores 


Two industrial air conditioning units now being 
made by Brentford Electric Limited, Kidbrooke 
Park-road, Kidbrook, London, S.E.3, both 
utilise the heat-pump cycle for their operation. 
The first, shown in the illustration, is designed 
to be built into a wall of the building, or alterna- 
tively into a window frame, and is known as the 
“‘ Twin-air” unit; the second, designed as a 
free standing cabinet, is called the “* Thermo- 
koolair.”” The latter also supplies hot water. 

The Twin-air unit has an average coefficient 
of performance of 4 at 40 deg. F. and 80 per cent. 
relative humidity. Two sizes are made with 
ratings of } and | h.p. The respective intake 
capacities are 55 and 80 cub. ft. of fresh air per 
minute, with air circulation of 550 and 650 cub. ft. 
per minute ; that is to say, approximately 90 
per cent. of the air handled is recirculated and the 
remainder drawn from outside. The recircu- 
lated air is drawn through inlet grills on the 
cabinet and passes over the “indoor” coil of 
the machine. In doing this it is either heated 
or cooled (for the unit is reversible according to 
the ambient temperature), dehumidified and 
returned to the room. Condensed vapour is 
ducted to the outside. Two fans are incorpor- 
ated, one indoors and one out, the former 
having a very low noise level. The compressor 
unit is resiliently mounted to reduce noise. 


CELLAR COOLER AND WATER 
HEATER 


The heating capacities of the two sizes are 
approximately 12,000 and 15,000 B.Th.U. per 
hour and the cooling capacities 8,500 and 
10,800 B.Th.U. per hour, when the cycle is 
reversed. If desired, an additional booster 
heater can be fitted for use when the outdoor 
temperature falls much below freezing point. This 
heater is a 2 kW unit of the dull emission type. 
The casings are made of aluminium alloy 
throughout, and are both acoustically and 
thermally insulated. The smaller size is recom- 
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mended when the volume of air to be conditioned 
is approximately 4,500 cub. ft. and the larger 
for a volume of 5,500 cub. ft. 

The second of the two models, the Thermo- 
koolair, is specifically designed for the cooling 
of cellars, dairies, stores and similar buildings. 
It transfers the heat extracted from the air 
to a tank of water, which can be piped up to 
wash basins, etc. The tank has a capacity of 
32 gallons, is made of copper and conforms 
to B.S. 699/1951; it is fitted with connections 
for | in. B.S.P., and is insulated with a 3 in. layer 
of cork. Two sizes of the unit are made, both 
measuring 24 in. square by 56 in. high, one being 
rated at 4} h.p. and the other at 4 h.p. The 
cooling capacities are 3,000 and 3,500 B.Th.U. 
per hour respectively and the amount of hot 
water which each will supply is 110 and 140 
gallons per day at 140 deg. F. They are quiet 
in operation and will run in ambient temperatures 
up to 80 deg. F. 


= = ® 


THERMAL EFFICIENCIES 
OF BRITISH POWER 
STATIONS 


A Continued Improvement 


The Central Electricity Authority announce that 
the overall thermal efficiency of their steam 
Stations during 1955 was 24-14 per cent., 
compared with 23-71 per cent. for the previous 
year. This represents a saving of 720,000 tons 
of coal and nearly £24 million in cost. Of over 
68,340 million kilowatt-hours sent out from the 
steam stations during the period, almost one-third 
was provided by the 20 most efficient stations 
operating throughout 1955. These 20 stations 
had an average efficiency of 28-53 per cent., their 
individual figures being set out below: 


Station Thermal efficiency 
er Cent. 
Littlebrook B, Dartford, Kent 30-37 
Stourport B, (low pressure), Worcs. 30-32 
Dunston B II. Newcastle-upon-Tyne 29-39 
Barking C, London 29-29 
Bromborough, Cheshire 29-04 
Skelton Grange, Leeds 29-02 
North Tees C, Middlesbrough 29-01 
Brunswick Wharf, Poplar 28-87 
Keadby, Scunthorpe 28-70 
Uskmouth, Newport, Mon 28-55 
Brighton B. 28-52 
Poole ire 28-30 
Carrington, near Manchester ; : 28-29 
Deptford East (high pressure), London 28-19 
Littlkebrook C, Dartford, Kent 28-10 
Battersea B, London , 27-89 
Huncoat, Accrington 27-78 
Carmarthen Bay, Burry Port . 27-71 
Chadderton B, Oldham 27-51 
Staythorpe, Newark ; e , 27-25 


Five other stations which did not come into 
operation until after January 1, 1955, but never- 
theless recorded high efficiencies during the 
period they were working, were: Drakelow, 
Burton-on-Trent, 30-90 per cent; Stourport B 
(high pressure), 30-42 per cent.; Stella South, 
near Newcastle-upon-Tyne, 29-66 per cent. ; Stella 
North, 29-22 per cent.; and Ince, near Ellesmere 
Port, 28-97 per cent. 








The Twin-air air-conditioning unit is designed to 
be built into a wall or window frame. It is re- 
versible and so can either heat or cool the room. 
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Fig. 1 The extraction of dust is frequently a major problem in a large works. 
252-tube units operating on the centrifugal principle is being erected. 


REMOVAL OF DUST 
SCOPE AND APPLICATION OF CYCLONES 


The menace of industrial dusts has been realised 
for a very long time, but it is only of compara- 
tively recent years that large scale action has been 
taken toreduceit. In earlier days it was regarded 
as one of the natural hazards of an occupation, 
but the growth of industrial welfare has caused 
a change in outlook. Methods are now available 





Centrifugal separators of 





Here a set of six 


the cyclone type 


can be subdivided into unit cyclones and,multi- 


cyclones; 





the former are probably the most 
common type of dust collector in use and can 
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Fig. 2 The standard Microclone 
up of 36 tubes. The lifting cove 
for cleaning. 


nit is made 
Tr Rives easy access 


work at a very high grain loading, that is a high 
concentration of dust. Their efficiency within 
the micron range, however, is poor, and their 
main use is as primary collectors for the larger 
particles. Low in capital cost, their running 
and maintenance costs are negligible. Mult. 
cyclones consisting of a large number of small 
units in parallel and operating under Closely con- 
trolled conditions can be highly efficient in the 
200 to 5 micron range at fairly low grain loadings. 
Capital cost is not high and running and main- 
tenance costs are small; they are not subject to 
fire hazard and can be easily cleaned. 


PRINCIPLE OF THE SMALL CYCLONE 


The cyclone, as is well known, separates the 
dust by using centrifugal force, and therefore 
the specific gravity and terminal velocity of the 
particles govern the separating characteristics of 
any given dust. When dust-laden air enters a 
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cyclone t! naller the radius through which it 
i turned higher the centrifugal force exerted 
on any S matter in the air. However, no 
practical can be made of this unless a large 
number 0! ill units can be assembled together. 
This intr< es a difficulty in the design of the 
manifold, e each cyclone tube must receive the 
came qua of air at the same pressure, and 
with an eo al distribution of material. If this 
is not $0, tic overall collecting efficiency would be 
poor, and clogging might occur in some of the 
units. The air passages through the unit are 
also naturally small, and must be so shaped 
that they are continuously swept by the air- 


stream at full velocity. Any eddying would 
cause a deposit of dust and consequent clogging. 

The second problem is to find the operating 
velocity which will separate a given dust without 
clogging and with the minimum pressure differ- 
ence across the cyclones. Proper provision 
must also be made for cleaning. 

The Mancuna-Microclone collector, which is 
an assembly of a number of small cyclones, is 
aerodynamically balanced to give equal pressure 
at each cyclone tube. An example of one of 
these units is shown in Fig. 2 with the cover 
raised for cleaning. All the passages are 
polished, and the unit can be made of aluminium 
or stainless steel. The design has been chosen 
io cater for organic dusts so that frequent clean- 
ing can be carried out easily and efficiently. 
The precipitating sections and the cover are 
made of a cast aluminium alloy; the outlet pipes 
are standard in steel or aluminium. Special 
units can be made in stainless steel if required. 
The housing, inlet and hopper are of low-carbon 
steel. 

The Dustex collector operates on a controlled 
helical flow principle. An example containing 
224 tubes is shown in Fig. 4, and a set of six 
252-tube units is shown in Fig. 1 during the 
course of erection at the National Lime and 
Stone Company’s works at Carey, Ohio, U.S.A. 
The inlet manifold teeds the individual tangential 
cyclone inlets at a constant pressure without 
eddies. The construction is in heavy-gauge mild 
steel and the standard unit will operate at high 
temperatures. Stainless steel units can also be 
supplied. The individual inlet removes the 
possibility of blocking or piling up of fibrous or 
agglomerating materials. 


TEST SAMPLES 
Before the installation of any dust collecting 
apparatus is made, samples should be taken 
of the dust concerned to determine its grain 





eA 224-tube Dustex unit of the type used 
aa \ir entry is through two ducts, one 
Cc 


on the left (shown with cover removed). 








Fig. 5 
tion plant required, accurate sampling must be 


In order to determine the size of extrac- 


carried out. A single-tube unit is used with the 
pressure drops adjusted to be comparable with a 
multi-tube set. 


size, specific gravity, terminal velocity, particle 
shape, and the agglomerating, hygroscopic and 
chemical properties. In addition, site condi- 
tions of grain loading, operating temperature 
range and operating humidity range must be 
recorded. To obtain these data a specialised 
form of test equipment is used. Random 
samples are seldom truly representative and a 
particular technique is required to give accurate 
results. 

Two types of test equipment are normally used 
by Mancuna, which can be attached to an 
existing plant and will operate under the same 
conditions as the final full-scale plant. The 
first is a single-tube set, which consists of a 
tube mounted on a fan and fitted with balancing 
valves on the inlet and outlet, a manometer for 
indicating the pressure, a glass jar to receive 
the extracted dust and a heavy close-woven felt 
bag to catch the carry-over dust. Such a test 
set is shown in Fig. 5. The first operation is to 
take Pitot-tube readings of the velocities in the 
duct with the plant in normal operation. The 
pick-up orifice of the tube inlet is then adjusted 
to give the same velocity in the tube as in the 
duct. The pressure drop across a sectional tube 
varies considerably from the operational pressure 
drop across a multi-tube unit, and this is con- 
verted by a table to obtain the operating pressure 
of the test unit. Both jar and bag are accurately 
weighed before and after the test. The set is 
then run for a fixed time and the results tabulated. 
The sample extracted is taken to the laboratory, 
where the grain loading classification is deter- 
mined as to size, group and agglomeration. 
Lastly, visual tests are run at varying pressures 
and with controlled temperature and humidity, 
to ascertain the conditions which will cause 
build-up and subsequent clogging, and also the 
maximum grain loading that can be tolerated. 

Tests are carried out over a wide range of 
conditions and from the tabulated results the 
final plant is designed. Having determined the 
limits it is essential for efficient operation that 
they shall be maintained on the full scale plan. 
If it is not possible to maintain the limits, and 
efficiency cannot be sacrificed, ancillary equip- 
ment must be provided to deal with the overload. 
The procedure with the multi-tube tesi unit is 
similar. Field results for a selection of dusts 
are given in Table I. These have been chosen to 
show the wide range of materials which have to 
be handled by dust extraction plant. Other 
applications include the collec.ion of cadmium/ 
tin alloy dust in a selenium, and the subsequent 
recovery of the material which is a comparatively 
costly one. In a rather different field is the 
recovery of tri-ethylene glycol from the mist 
carried over from the concentrator. 
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DETECTING AND 
REMOVING TRAMP METAL 


Economy of Combined 
Machine 


Magnetic removal of tramp iron from bulk 
material being conveyed by various means is a 
well-established practice. Electronic detection 
of metals, though a newer development, is also 
well known in industry. Metal Detectors, Limited, 
Moseley-street, and Rapid Magnetic Machines, 
Limited, Lombard-street, both in Birmingham, 
12, are now collaborating to provide magnetic 
extraction of tramp iron, controlled by an 
electronic detector. 

The arrangement uses a detector search-coil at 
some distance back from the magnetic extractor. 
This coil detects iron passing along the conveyor, 
and signals its presence to a control unit and 
rectifier panel, by which means the excitation of 
the magnet windings is controlled. Maximum 
saturation therefore takes place only when a 
large piece of iron is encountered, the temperature 
rise of the magnet windings is minimised, and 
current consumption is lowered. 

A sécondary detector, mounted beyond the 
magnet, acts as a gleaner, and stops the conveyor 
to enable non-ferrous metals to be removed. 
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CONDUIT BENDING 


A bending machine for conduit which can be 
bolted to a work-bench, held in a vice, or 
mounted on a portable stand, is now being made 
by Hilmor Limited, Caxton Way, Stevenage, 
Hertfordshire. 

The stand-mounted model is shown in the 
accompanying illustration. The bending is 
carried out by a screw-operated ram to which 
formers can be attached to suit the size of tube 
being bent. A loose pin dropped into a stop 
hole marks the end of the tube for bending, 
and a degree stop mounted at one end gives 
control of the angle. The capacity of the 
machine is, for gas and steam pipes, from } in. 
to | in. nominal bore, and electrical conduits 
from & in. to 14 in. outside diameter. A ratchet 
spanner can be fixed to the end of the screw 
to apply the necessary force. Second bends 
can be made at any angle relative to a primary 
bend, and directly adjacent to it as the working 
area is free of projections. 





Operated by a screw ram, the bending machine 
can be mounted on a portable stand as shown, or 
bolted direct to a bench. 
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Fig. 1 
Ebbw Vale Steelworks, viewed from above. 
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Exit end of the new five-stand tandem cold-reduction strip rolling mill now in production at 
The strip rolled ranges up to a maximum of 38 in. in 


width. The maximum in-going thickness is 0-14 in. and the minimum out-going is 0-006 in. 


COLD STRIP ROLLING MILL AT 


EBBW 


VALE 


FINISHING SPEED OF 5,000 FT. PER MINUTE 


Erected as part of a £12 million scheme for the 
development of the iron-making, steelmaking, and 
tin-plate production plant at the Ebbw Vale 
Steelworks of Richard Thomas and Baldwins 
Limited, a new five-stand tandem cold-reduction 
strip rolling mill has recently been brought into 
production. It replaces an original five-stand 
mill of American manufacture which had 
worked continuously for 17 years from 1938. 


THE NEW ROLLING MILL 
A general view of the new mill is seen in Fig. 1. 
It has been erected at a cost of about £3 million 
by Davy and United Engineering Company 
Limited, Sheffield, and has been designed for 
very fast operation, its finishing speed being 


5,000 ft. per minute. Each stand consists of 
two 2lin. diameter alloy-steel forged work 
rolls and an upper and a lower cast-steel 


backing-up roll each having a diameter of 53 in.; 
the length of the rolls is 42 in. The strip rolled 
ranges in width up to a maximum of 38 in., the 
in-going gauge having a maximum of 0-14 in. 
and the out-going a minimum of 0-006in. Weld- 
ing equipment recently installed on the con- 
tinuous hot-rolled strip pickling lines allows 
coils to be built up to 36,000 Ib. in weight. 
This is the maximum the new mill is capable of 
handling, in contrast to the single coils of 9,000 
to 10,000 Ib. previously rolled. On the score 
of output, the new mill can produce at least 
8,000 tons of tin-plate-quality strip in a week 
but a considerably higher weekly tonnage than 
this can be expected when the plant is brought 
up to full production. Outputs of the order of 
from 9,000 to 10,000 tons a week are regarded 
as well within the bounds of practical rolling 
possibilities. 

The ten housings supporting the five stands 
of the mill are one-piece steel castings each 
having a post area of 870 sq. in. and weighing 
93 tons. The stands of the mill are spaced at 
13 ft. centres with the pass line established at the 
convenient operating height of 36 ft. above the 
mill-floor level. The work rolls are carried in 


Timken four-row taper roller bearings of 
balanced proportion type. The  backing-up 
rolls rotate in oil-film Morgoil bearings supplied 
by the Morgan Crucible Company Limited, and 
carried in cast-steel chocks. 

Incoming hot-reduced coils are loaded by 
floor trucks on to a 33 ft. long power-driven slat 
conveyor which has a capacity of four coils each 
of 36,000 lb. and an operating speed of 20 ft. 
per minute. From the conveyor, coils are 
passed one at a time on to an entry ramp; the 
coil is centralised and the “tail” of the strip 
fed into the first stand of the mill through a 
heavy-construction entry guide. Between each 
stand of the mill single-roll tensionmeters are 
fitted to allow of the measurement of inter-stand 
strip tension. Situated at the delivery sides of 
both stands No. 3 and 4 are double holding-down 
rolls working in conjunction with the tension- 
meters and serving a dual purpose. The first 
function of these rolls is to steady the strip and 
damp out any vibration and also to control the 
* whip ~ of the tail end of the coil as it leaves the 
preceding stand. The second function is to 
spread the palm oil sprayed on to the strip at 
these points and, to meet this requirement, the 
roller sited nearer to the mill stand is spirally 
grooved to give speedy rough spreading of the 
oil. The following second roller has a plain 
surface to give even spreading. Other inter- 
stand fittings include spray banks between all 
the stands for applying roll-cooling water and 
palm oil to the strip and a complete Visco fume 
extraction system which removes all obnoxious 
fumes from the operating stations at the rate of 
120,000 cub. ft. a minute. Water for cooling 
the rolls during operation is sprayed at the rate 
of 4,000 gallons a minute. 


STRIP-COILING MECHANISM 
On exit from the last stand the strip can 
have its gauge checked by a flying micrometer 
situated between two deflector rolls which 
maintain a constant pass-line for the strip to 
ensure accurate reading. The strip is then 
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coiled on an overwinding : 
initial laps being assisted by an = 
entry guide and a wrap; the tog 
belt overwinding type which tsed u 4 
and away from, the reel by a lic pa 
The tension reel, seen in . is of the 
concentrically expanding type ¢ a diamet 
of 20 in. when expanded. driven b 4 
direct-coupled 900 h.p. motor. e conclusicn 
of its build-up the coil is stri rom the a 
by a hydraulically-operated ing carria: 
After a lateral traverse to clea: ‘ve reel, the oi 
is automatically ejected sidewa to a delivery 
conveyor via a single-stop de ramp. The 
delivery conveyor, like that or entry side of 
the mill, is of the power-driven slat type built 
by Bagshawe and Company Limited, [t js 


29 ft. 3 in. long, has a speed of 30 ft. per Minute 
and has a capacity for five 36,000 Ib. coils 
Built into the conveyor is a hydraulic lifting 
mechanism which raises the coil clear of the 
conveyor and enables its weight to be recorded 
on an adjacent Avery scale. 

Two electro-hydraulic contro! desks, situated 
at the entry and delivery ends of the mill, govern 
the numerous motions required for the operation 
of the various units of auxiliary equipment 
provided for the mill. 

The new rolling mill is worked by eight men, 
with two more men acting as stand-by operators, 


ELECTRICAL EQUIPMENT 


The high rolling speeds employed demand 
driving power of equivalent magnitude, and the 
total horse-power applied to the mill is 19,150, 
This electrical equipment has been supplied by 
the English Electric Company Limited. Direct- 
current motors drive the five stands and the 
coiler and a general view of these is seen in 
Fig. 2. The motors are supplied from two 11 kV 
9,000 h.p. synchronous motor-generator sets. 
All machines are force-ventilated and flood- 
lubricated and each stand drive has its own 
separate generator. The rolling-mill stands are 
driven by direct-coupled motors, through a 
pinion stand and spindles, the latter being spring 
balanced in the case of Nos. 1, 2 and 3 stands 
and hydraulically balanced at stands Nos. 4 and 
5, where the higher spindle speeds have to be 
reckoned with. The motor ratings, powers and 
speeds are as given in Table I, opposite. 

The electrical equipment is maintained cool 
and clean by a forced-air ventilation system 
supplied by Heenan and Froude, Limited. In 
this the warm air from the electrical machines !s 





Fig. 2. Motor room, showing th 
the five stands and tension '* 
upwards of 19,000 h.p. The m 
lubricated and force-ventilated « 
system. The commutators 
: ventilated. 
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Fig. 3. A coil of strip being built up at speed on 
the out-going tension reel. 


passed through tubular air coolers and dis- 
charged into a basement where fans re-circulate 
the cooled air back to the machines. 


SCREW-DOWN GEAR 
The rolling-mill screw-down gear which is 


built into the roll housings consists in the case 
of each stand of two 50 h.p. motors running at 


Taste | 
Motors 
Rolling- Rolling- Mill 
Mill Spee 
Stand No H P. of R.PM. (ft. per min.) 
each 
1 One 1,750 90-225 495-—1,400 
2 Two 1,750 125-304 688-1 ,667 
3 Two 1,750 200-445 1,100-2,440 
4 Two 2,000 350-645 1,930-3,550 
5 Three 1,834 500-910 2,750—5,000 


between 550 and 1,650 r.p.m., coupled by a 
24 in. diameter magnetic clutch, driving double- 
reduction gears and worm gears of 1,000 to 1 
total ratio to give screwing speeds ranging 
between 0-22 in. and 0-66 in. per minute. 

A particular feature of the screw-down gear 
is that the conventional involute-tooth worm and 
wheel have been replaced by a cone worm and 
wheel of the double enveloping type. It is 
claimed for the cone worm that it has large 
nstantaneous contact per tooth and also 
multiple tooth contact, resulting in greater 
load-carrying capacity at lower unit pressures. 


= & 


SEALING STEAM LEAKS 
QUICKLY 


A leak of steam from a system is a constant 
source O! expense, besides being a nuisance. 
Indeed it has been calculated that steam at 
300 Ib. per square inch escaping through a hole 
« In. in neter represents the loss of 130 lb. 
of coal a ‘ay, or approximately 4s. 8d. Yet it 
is often t 


emely inconvenient to shut down a 


Plant to id only a small leak. 

To me’ such a situation, the “* Furmanite ” 
Process | een developed by Metalock (Britain) 
timited, Grand Buildings, Trafalgar-square, 
— C.2. The compound, which is 

mo-' g, Is injected down a bolt or 
between langes of a leaking joint, against the 
oe sure, and hardens within half-an- 
The de n a seal claimed to last ten years. 
peony peration takes a matter of a few 
kit oon S carried out by one man using the 
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“ HYPOWERMATIC” PRODUCTION MILLING MACHINES 
An Addition to the Cincinnati Range 


A new series of horizontal production milling 
machines, the ““ Hypowermatic ”, has been added 
to the range made by Cincinnati Milling 
Machines, Limited, Woodlands Farm Road, 
Tyburn, Birmingham, 24. The new design of 
machine is available with single or duplex heads, 
each type being made in 42 sizes, from 36 in. to 
168 in. table travel. In general construction the 
machine is heavy and powerful, with spindle 
speeds up to 2,000 r.p.m. and spindle drive- 
motors up to 50 h.p., according to the size of 
the machine. It is designed for either conven- 
tional or climb milling, with high-speed steel or 
cemented carbide cutters. 

The machine is built on to a heavily-ribbed 
bed with large chip compartments at each end. 
Chip-wipers are attached to the underside of the 
table, and chips can be cleared away without 
interfering with the operation of the machine. 
The table travels on square ways, with taper gibs 
for adjustment. The bed ways are hardened and 
seaigg on machines with table travels of over 

in. 

Table drive is by conventional rack with dual 
pinions driven by a pair of worm wheels and a 
worm; the latter takes its drive from a hydraulic 
motor. The complete drive is enclosed within 
the bed, where it is protected from dirt and 
damage. Infinitely-variable table-feed rates from 
4 in. to 100 in. or 150 in. (according to the 
machine size) are obtainable through the 
hydraulic motor, selection being through a feed- 
rate dial at the front of the machine. Anti- 
friction bearings and automatic pressure lubrica- 
tion are provided on the drive unit, and there is 
a built-in backlash-eliminating device. 


SPINDLE SPEEDS CHANGED BY 
PICK-OFF GEARS 

Sixteen spindle speeds are available, the ratio 
between the highest and lowest being 40 to 1. 
Actual speed ranges vary according to the size of 
the machine; 30 to 1,200 r.p.m. is typical. 
Speeds are changed by a combination of pick-off 
gears and a lever-operated back gear. Power 
to the spindle is by direct-drive through short, 
heavily-proportioned shafts mounted in adjustable 
anti-friction bearings. Quick, positive starting 
and stopping of the spindle are controlled through 
two hydraulically-operated clutches. Vertical 
adjustment of the spindle carrier is over wide, 
square, gibbed ways; a built-in hydraulic counter- 
balance facilitates raising and lowering of the 
carrier. Cross-adjustment of the spindle and 
cutter is through quill construction of the spindle. 

All the controls are grouped at the front of the 
machine, on the right-hand side of the bed. A 
single lever, with three operating positions, starts 
and stops the spindle drive. In its third, or 
‘** automatic” position, the lever engages the 
spindle stop, and the spindle only rotates when 
the table is moving at a feed rate. A second 
lever, with four directional positions, controls 


The Cincinnati ‘* Hy- 
powermatic *’ produc- 
tion horizontal milling 
machine is available 
with single or duplex 
heads and in 42 sizes, 
from 36 in. to 168 in. 
table travel. 





the table feed and rapid traverse, the latter being 
from 200 in. to 300 in. per minute according to 
machine size. Manual starting and stopping of 
the table is by means of a third lever, which is 
also used to interrupt the automatic table cycle 
at any desired point. A push-button panel 
located close to the control levers has “ start” 
and “stop” buttons for the main drive and a 
three-position switch controlling the coolant 
pump motor. This switch enables the motor 
to be run continuously, or to be linked to the 
spindle operation and run only when the spindle 
is rotating. 

Numerous automatic table-feed cycles can be 
set by means of trip-dogs mounted adjustably on 
the side of the table. A typical cycle would be: 
start, rapid advance table, feed table, automatic 
reverse, rapid return table, stop. A small 
modification to the setting would enable the 
machine to be operated continuously, one cycle 
following another automatically. By a different 
setting of the trip dogs the cycle could be: start, 
rapid advance, feed, rapid advance, feed, auto- 
matic reverse, rapid return, stop. Many other 
cycles are possible. 

Lubrication of the principal units is com- 
pletely automatic, a safety switch and float being 
incorporated to stop the main motor in the event 
of the oil level in the reservoir falling below a set 
low limit. The hydraulic and electrical equip- 
ment are in accordance with the appropriate 
British Standard Specifications. The machine is 
supplied as standard with electrical equipment 
suitable for 3 phase, 50 cycle, alternating current 
of 220 to 550 volts. Equipment to suit other 
electrical supplies, including direct current, is 
available to special order. Numerous extra 
fittings can be supplied. 


* & 


WELDING AND CUTTING 


Technical Service Started 


The new Sales Technical Service department at 
the Cricklewood, London, N.W.2, premises of 
British Oxygen Gases Limited was officially 
declared open recently by Sir Frederick Handley- 
Page. The department includes a training 
school, and Sir Frederick emphasised how much 
the future depends on adequate training being 
given to-day. 

In addition to the welding training school 
already roted (which will be attended by both 
employees of the company and by students from 
other firms), there is a demonstration shop 
containing examples of the latest welding and 
cutting machines. There are also a cutting shop, 
where customers can see demonstrations of cutting 
and gouging, including a blowpipe for cutting steel 
up to 50 in. in thickness, and a process develop- 
ment shop where automatic welding machines 
and flame hardening can be shown. 
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ATOMIC ENERGY EVENTS REVIEWED 
REACTOR DEVELOPMENTS AND COMPANY PLANS 


The growth of nuclear technology proceeds at 
such a pace that few weeks pass without the 
occurrence of some major development. Since 
January, for example, several firms have 
announced their intentions to work together in 
groups on nuclear-engineering projects and pro- 
gress on a number of research reactors, including 
one using liquid-metal fuel, has been reported. 
Various items of nucleonic equipment have 
become available and announcements have been 
made concerning the distribution of uranium 
and heavy water. Other topics which have 
received prominence during the period are 
international co-operation on the development 
of atomic energy in Europe, the use of nuclear 
power in locomotives and aircraft, and the 
application of radiation techniques to the 
problem of cutting-tool wear. 

Company Plans.—On February 14, Mitchell 
Engineering Limited, of London and Peter- 
borough, and A.M.F. Atomics Incorporated, of 
New York, announced joint plans for the design 
and construction of nuclear power plants in the 
Commonwealth and other countries. This is 
believed to be the first agreement of its kind 
between a British and an American company. 
The arrangement is based on the experience 
of the Mitchell company in civil-engineering 
works and thermal power stations and on the 
knowledge of reactor and reactor-component 
design provided by A.M.F. Atomics. A closed- 
cycle boiling-water reactor of approximately 
60 MW output (Fig. 1) has been chosen, which 
can operate on natural-uranium fuel, and is 
thought to offer particular scope for use in South 
Africa where the ore is readily available and 
where the problem of hauling coal and oil over 
long distances is at present formidable. The 
estimated capital cost of such a station, most 
of which would be situated below ground level, 
is £100 per installed kilowatt. The Mitchell 
company’s headquarters are at | Bedford-square, 
London, W.C.1. 

The second announcement of this kind con- 
cerns the A.E.I.-John Thompson Nuclear 
Energy Company, Limited, which was _ incor- 
porated on February 22, with an authorised 
capital of £1 million. The issued capital is 
held in equal quantities by the British Thomson- 
Houston Company, Limited, the Metropolitan- 
Vickers Electrical Company, Limited, and John 
Thompson Limited. The new company replaces 
and absorbs the A.E.1I.-John Thompson Nuclear 
Energy Group and has as its main objects the 
development, design and supply of nuclear 








reactors of all types. It will also act as main 
contractors for the construction of nuclear power 
stations. The company is at present engaged 
in building a research reactor, known as Merlin, 
at the A.E.I. Research Establishment at Alder- 
maston. This reactor together with various 
items of equipment made by the company’s 
constituent firms, will be described in later 
sections of this article. Apart from those already 
mentioned, other firms represented in the new 
organisation, which has its head office at Oak 
House, Cross-street, Sale, Cheshire, and its 
registered office at Crown House, Aldwych, 
London, W.C.2, are Sunvic Controls Limited 
and Isotope Developments Limited. 

Within a few days of the preceding announce- 
ments the decision to form another company 
group for atomic-energy development was made 
public—this time with the initial object of 
applying nuclear power to marine propulsion. 
The company established for this purpose, and 
generally to control Vickers group policy on 
engineering development in the atomic field, 
is known as Vickers Nuclear Engineering 
Limited, and will provide for co-operation 
between Vickers Limited, Rolls-Royce Limited, 
and Foster Wheeler Limited. Rolls-Royce 
whose plans are discussed in the following 
paragraph, have previously declared their interest 
in nuclear engineering, while Foster Wheeler 
have already some years’ experience of atomic- 
energy development work. These firms can act 
independently or together as a group. The 
announcement was made on February 23 by 
Vickers Limited, (whose headquarters are at 
Vickers House, Broadway, London, S.W.1). 


REACTORS IN THE AIR 


Rolls-Royce work on the application of atomic 
energy to aircraft propulsion and related fields, 
which has been in progress for the last 18 months, 
will shortly be augmented by the completion of 
a nuclear engineering laboratory specially 
designed and built for the purpose. The 
company are applying their engineering experi- 
ence to the development of light-weight reactors 
for ultimate use with engines suited to air and 
surface transport. The nuclear research and 
development team has been built up from the 
company’s Aero Engine Division Advanced 
Planning Group associated with Dr. A. A. 
Griffith, F.R.S., and supplemented by specialists 
from outside including, Dr. S. G. Bauer and 
Mr. C. D. Boodle from the Atomic Energy 
Research Establishment, Harwell. The first 
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Fig. 1 Mitchell Engi- 
neering Ltd. and 
A.M.F. Atomics Inc. 
are to co-operate in 
offering complete nu- 
clear power plants for 
sale. Boiling-water re- 
actors, as shown, of 
some 60 MW = are 
expected to form the 
basis of these projects. 
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Fig. 2. Model of A.E.I. training reactor Merlin 
under construction at Aldermaston. It will be 
cooled and moderated by light water. 


experimental high-temperature work on liquid 
metals began last July in temporary test facilities 
in the main Rolls-Royce works at Derby. 
Valuable results have already been obtained. 
Most recent of these developments is the 
announcement this week by Richardsons, West- 
garth and Company, Limited, of the formation 
of a separate company to take over the group’s 
studies and developments in the atomic field. 
Known as Richardsons Westgarth Atomic 
Limited, the new subsidiary will have its regis- 
tered office at 56 Victoria-street, London, $.W.1. 
(See section on propulsion.) 
Reactors.—Probably the two most interesting 
nuclear-reactor developments during the last 
two months are in connection with the A.E.1.- 
John Thompson ‘ swimming-pool research 
reactor Merlin, details of which have now been 
published, and a number of American experi- 
mental reactors using liquid fuels including 
molten plutonium. Merlin is shown in Fig. 2 


MERLIN RESEARCH REACTOR 


The A.E.I.-John Thompson reactor Merlin 
(Medium Energy Research Light-Water Moder- 
ated Industrial Nuclear Reactor), which ts to 
serve as an engineering prototype for research 
and training, is intended to be critical in 195 
and will employ an_ enriched uranium-oxide 
fuel containing 20 per cent. uranium 235 ol 
which there will be some 4-5 kgm.—hot, poisoned 
and with experimental absorbers. The fuel 
lattice will consist of 12 plates in a box about 
3 in. by 3 in. by 24 in. and the fuel will be clad 
in aluminium 0-02 in. thick. Both moderator 
and coolant will be ordinary water and the 
reflector will have a minimum of 4 in. of water 
at top and bottom with beryllia or graphite 
3 in. or 6 in. thick at the sides; the tank will be 
of aluminium. The shield wil! comprise 13 “ 
of water and barytes concrete 6 ft. 3 m. thick, 
with at least 18 ft. 6 in. of water on top. “a 
core will occupy a volume of 2 ft. 3 in. by 2 es - 
by 2 ft. and the overall dimensions will be ee 
high by 16 ft. 6 in. across fla The = 
building, which has been desiv ed by nga 
and Partners, Limited, is 60 ft diameter an 
47 ft. 3 in. high. 
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Under operating conditions | rmal _ 

power will be | MW, with a W ae of 
and the estimated fuel consun n per Ge 


; sym 23). 
operation at | MW will be | g uranium -- 
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The cool: velocity in the core is expected to 
be 2:5 ft. oer second at 5 MW, requiring a 
pumping : of 1,600 gals. per minute and a 
pumping er of 120 h.p. The cooling system 
sto emp! ecirculating water, which will pass 
through a |i er and demineralisation plant. In 
an emerge safety will be ensured by natural 
convectio boiling. _ 
The co: ol rods will consist of cadmium 
sheet in aluminium containers, giving reactivity 
control of 0 5 per cent. for fine adjustment and 
8 per cen for coarse, with twice this value 
available for safety purposes. Fuel will be 


charged and discharged by remote handling 
devices, and used elements will be stored in the 
shield. Some further details of the reactor are 
listed in the table below. 


Ceniites tit for thati coolant liquid. The rate of corrosion is arranged load stations, but that future reactor develop- ls <4 & 

- a with the rate at which fission products ments may well reverse the position. a * ‘ wi ©; - 

; = orm; these dissolve together with uranium and , 2 a ‘th Lea @ 

"Coolant inlet = we © are continuously removed from the coolant, ’ PLL TONTUM PILES i if “7 ¥ i 3 

came) 92 deg. ¢ while the fuel is replenished by dropping addi- Of a speculative nature is the prospect that it i) eS i [cs @ 
Sheath (max.) 90 deg. ¢ tional pieces of uranium into the fuel bed. may soon be possible to use plutonium produced 
Physics (preliminary calcula- is ae a : at Windscale, and later by the atomic power 
tions, cold, unpoisoned) Bo FRENCH Gl STARTED UP stations such as Calder Hall, as a reactor fuel. 
Frama! utilisation 0-75 Miscelleneous news in the reactor field includes Recent statements that these power stations 

Diffusion length cm 


on) ome 


Slowing-down length 36 cm 


Laplacian 0.0085 cm. * 
ko 1-50 
Radiation fluxes (at SMW) a ri 
Epitherma! neutrons (max.) 2 10'* n per cm.* per sec 
S ’ >r cm.” per sec 
Thermal neutrons (max.) 5 10** n. per cm.’ per sec. 
Gamma radiation (edge of : 
core) y 10° rad. per hr. 


The experimental facilities of the reactor will 
be arranged in two core positions. In the first 
there will be two graphite thermal columns, 
4 ft. 6 in. square and 7 ft. 4 in. long; one 12 in. 
diameter beam hole; three 6 in. diameter beam 
holes; and a central hole in the core, 3 in. by 3 in. 
In the second position there will be two 6 in. 
diameter through tubes; four 6 in. diameter 
beam tubes; two 8 in. diameter vertical tubes; 
acentral hole, 3 in. by 3 in.; and a shelf adjacent 
to the core to take a 2 ft. cube. 

Fuel for the reactor, on which work has 


power ” applications, will be rated at 1-3 MW. 
Both reactors should be completed within the 
present year. 

Los Alamos is also experimenting with molten- 
metal fueled reactors and a_ pilot model 
LAMPRE—(Los Alamos Molten Plutonium 
Reactor Experiment) with a_ heat rating of 
approximately 1 MW is in hand. It will operate 
at some 1,400 deg. F. and could be used for 
breeding. In addition, a 100 MW version is 
envisaged. Another suggestion aimed at the 
fuel-processing problem was made at a recent 
nuclear-energy conference in Cleveland. The 
proposed reactor scheme has the somewhat 
contradictory designation, ‘‘ continuously pro- 
cessed heterogeneous reactor,” and employs as 
fuel exposed uranium, which corrodes in the 


the starting up of the French combined power 
reactor and plutonium producer G1 on January 7. 
With a heat capacity of 40 MW but an electrical 
output of only 5 MW, the reactor is graphite 
moderated and air cooled, and powers what is 
probably the second central power station 
employing atomic energy to come into operation; 
the Russian 5 MW station described at the 
Geneva Conference last year was the first. 
Current interest in the gas-cooled reactor used 
in combination with a closed-cycle gas-turbine 
circuit is illustrated by a proposal that such a 
system be included in part two of the United 
States Atomic Energy Commission's power- 
reactor programme. The total number of 
private plants under construction, designed or 
proposed in the United States, is now 16. The 
training of engineers and scientists for this 
programme will be aided by the use of practical 
facilities and the Massachusetts Institute of 





Union planned to have 2-5 million kW installed 
atomic power station capacity, and the reactors 


to be used would be of pressurised-water, 
heavy-water and gas-cooled design (see Weekly 
Survey). 

In Britain, there is a possibility that apart 
from the plants scheduled for Dounreay and 
Annan, a further Scottish atomic-power project 
may be undertaken in the Moray Firth area, 
but it has been suggested that the majority of 
stations are likely to be in the south, mainly, 
on the Essex coast and in the Severn estuary. 
It is also of interest that within recent months 
both Lord Citrine and Sir Christopher Hinton 
have confirmed that the early nuclear power 
stations will probably produce electricity at a 
gross cost higher than the current cost of base- 


would not be competitive with present coal-fired 
base-load stations suggest that the sale value of 
plutonium has fallen since last August; this may 
mean that with diminished international tension 
there has been a reduction in the military 
demand for plutonium, and that stocks will 
become available for power production. This 
view is perhaps supported by the decision of 
the Americans to build a molten-plutonium 
reactor. 

Propulsion.—At present, reactors for propul- 
sion offer mixed prospects. Sir John Cockcroft 
has recently confirmed that the nuclear reactor 
has some way to go before it can be used to 
drive locomotives competitive with Diesel loco- 
motives, since the weight of shielding required 
would be prohibitive, but it has been reported 
that plans for nuclear-driven locomotives are 
being considered in Western Germany, and in the 
U.S.A. These, however, would almost certainly 


already begun, at the A.E.I. Research Establish- Technology have recently announced that work 


be used for display or experimental purposes Pi AD 

ment, Aldermaston Court, will be provided by — will shortly begin on the building of their heavy- and could not be regarded as Prototypes for + es vue 

the United Kingdom Atomic Energy Authority. water cooled | MW training reactor, which will normal railway service. In military aircraft, fej 

The reactor will be available not only to the employ an alloy of uranium 235 and aluminium where economic operation is not a major factor, a Pj :- " 

company and its associates but also for the as fuel. some progress has been made, in that a test y Be ” 
instruction of students from universities, tech- Mr. D. G. Zhimerin, a member of the Soviet reactor for investigating shielding, radiation ithe THe 
nical colleges and research institutions. Research delegation of electrical engineers who recently effects and nuclear instrumentation has been ee. :y 
at Aldermaston, where there is also a 4 million visited this country, stated that the Soviet installed in a B-36 machine. The success of the he i 
) volt particle accelerator, is under the direction of United States submarine Nautilus has led the : or 4 

Dr. T. E. Allibone, F.R.S. American naval authorities to emphasise their 4 tea, i. 


intention of building nuclear powered surface 
craft, and seven different reactor schemes are el as ur 
at present under consideration for this purpose. ah ei 
The Royal Navy is also planning to commission 


MOLTEN PLUTONIUM FUEL 


If the nuclear reactor of the future is to be 
economic and convenient to run it must provide 





simple means of continuously processing the reactor-driven submarines and will not buy tia " ¥ 
fuel and fission products. This problem is them ready made from the United States. It is Ba 7 
receiving considerable attention in the United significant that, as stated above, Richardsons, wat cat ‘ 
) Kingdom, where research is being carried out Westgarth and Company, a firm concerned with ee bas 
with the aid of the homogeneous reactor ZETR the building of marine propulsion machinery, ye i ad 
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| uranium-bismuth, for example) and mega mg POWER REACTOR POSTSCRIPT oD Ye. 
t luelled systems are under investigation. In the ; CS ete 7h 
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a gold-li stainless steel vessel to contain the security rules and the subsidising of private iwee a 
L core and so the heat exchanger. Probably the companies entering the nuclear field. ay Oh Ae, 
i most Im) tant feature of such a system would (In a subsequent article we hope to deal with 1 ehhet Re 
s be the p: bility of producing high-temperature techniques and products developed by private ER MELE: 
d Superhe t ae ve pce te rayne of companies during the last two months together El Wise bare 
“ae mses Mae . d to be the with developments of a national and inter- en a Oe 
a! first rea niatukial oie” LAPRE | national nature. In this first article several | higsme If 
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In Parliament 


TECHNOLOGY ON TEES-SIDE 


Among the series of adjournment debates which 
preceded the Easter recess was one in the 
House of Commons on the need for the special 
development of technical education on Tees- 
side. This subject was raised by Mr. H. A. 
Marquand (Labour), who expressed his regret 
at the omission of any reference to Tees-side in 
the Government’s White Paper on Technical 
Education (Cmd. 9703). He felt that the 
practice of referring to the North-East Coast 
and of assuming that if something be done for 
Newcastle-upon-Tyne, or Sunderland, or some 
other town in that area, the benefit applied to 
the whole region, was a wrong one. 

Three great rivers ran into the North Sea 
in that district, the Tyne, the Wear and the 
Tees, and each of them had its own distinct 
industrial area. The fact that something was 
done, for example, at Newcastle-upon-Tyne, 
where there was a famous college of engineering, 
or at Sunderland, which already possessed an 
efficient technical College, did not necessarily 
mean that the needs of Tees-side were satisfied. 
Tees-side was the latest of the three areas to 
develop industrially and, for that very reason, it 
was now expanding the most rapidly of them 
all. Actually, it was probably the most rapidly 
expanding industrial area in the whole of Great 
Britain. 

The area contained the largest centre of the 
chemical industry in this country. Billingham 
had been developed by Imperial Chemical 
Industries Limited, principally during the days 
of depression, and that firm had now started, 
and was rapidly enlarging, another immense 
establishment at Wilton. Tees-side was probably 
chiefly famous for its steel industry. Both 
Dorman, Long and Company Limited, and the 
South Durham Steel and Iron Company Limited, 
had expanded and modernised their works in 
recent years. Structural engineering and general 
engineering were also well established. The 
famous firms of Head, Wrightson and Company, 
Limited, and the Tees Side Bridge and Engi- 
neering Works, Limited, might be cited as 
examples. 


Claims of Constantine College 


Even at the present level of development, the 
technical requirements of the area were not being 
met. As with the acute need for technicians 
throughout the country, the only solution lay 
in training more people. The Government 
envisaged a five-year extension plan for technical 
education which aimed at increasing the supply 
of technologists by 50 per cent., principally 
through the work of 24 colleges, and it seemed 
an unreal proportion that eleven of these were 
located in the London district and only four 
in the North of England. Where “ develop- 
ments now in train or the movement of industry ” 
justified it, a few other colleges might qualify 
for the Government’s 75 per cent. grants. 
Middlesbrough, which stood at the focal point 
of Tees-side, had in Constantine College an 
institute that surely possessed almost all the 
requirements that had been deemed sufficient 
in the other colleges. It should qualify for 
one of these grants. There were 4,700 students, 
excluding the art department, now at the college. 
Between 1945 and 1953, there were 75 students 
who gained external degrees, including 36 in 
engineering. Of the 1,522 students in England 
and Wales engaged on sandwich courses, 11 per 
cent. were at Constantine College. 

Mr. Dennis Vosper, Parliamentary Secretary 
to the Ministry of Education, observed in 
reply, that the White Paper mentioned for 
the first time colleges of advanced technology: 
these being colleges which concentrated on courses 
of that type. The application of Constantine 
College was based on courses in science, not 
mechanical engineering, and was unsuccessful 
because the volume of advanced work did not 
measure up to requirements for the higher grant. 
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NOTICES OF MEETINGS 


Association of Supervising Electrical Engineers 
LONDON ; 

“Problems Encountered in Overseas Installations,” by J. 

Flood. Lighting Service Bureau, 2 Savoy-hill, W.C.2. Tues., 

April 17, 6.30 p.m. 


Austrian Institute 
LONDON : f 
“The Influence of Structural Ordering on the Properties of 
Metallic Materials,” by Professor E. Schmid. Fri., April 20, 
6.30 p.m. 


Birmingham Exchange and Engineering Centre 
BIRMINGHAM 
* Test Flying,” by A. J. Pegg. Thurs., April 19, 6.30 p.m. 
(Admission by ticket.) 


Britis Institution of Radio Engineers 
LONDON 
* Radio and Television Interference: Its Growth and Effects,” 
by M. Smith. London Section. London School of Hygiene 
and Tropical Medicine, Keppel-street, W.C.1. Wed., April 25, 
6.30 p.m.* 


British Interplanetary Society 
LONDON 


Annual General Meeting. (Members only.) Caxton Hall, 
Victoria-street, S.W.1. Sat., April 21, 6 p.m. 


Building Centre 
LONDON 


Films on ‘“ Power Tools in the Building Industry.” Wed., 
April 18, 12.45 p.m. 


Chadwick Public Lecture 
LONDON 


“The Centenary of London’s Main Drainage System,” by 
J. Rawlinson. Royal Society of Health, 90 Buckingham Palace- 
road, London, S.W.1. Thurs., April 26, 5.30 p.m. 


Chemical Society 
BELFAST 


* Adsorption by Porous Solids,” by Professor D. H. Everett. 
Northern Ireland Branch. Queen’s University, Belfast. 
Thurs., April 19, 7.45 p.m. 

BRISTOL 
* Magnetism and the Shape of Inorganic Molecules,” by 
Professor R. S. Nyholm. Bristol Branch. Chemical Depart- 
ment, The University. Bristol. Thurs., April 26, 5.15 p.m. 

MANCHESTER 
Symposium on “ Lubrication." Manchester Branch. The 
University, Manchester. Thurs., April 19, 10.30 a.m. and 
2.30 p.m. 

ST. ANDREWS 
* New Kinds of Macromolecules,” by Professor H. W. Mel- 
ville. St. Andrews and Dundee Branch. Chemistry Depart- 
ment, St. Salvators College, St. Andrews. Fri., April 20, 
S.15 p.m. 


Illuminating Engineering Society 
BIRMINGHAM 
* Blackpool [Hluminations,” by H. Carpenter. Birmingham 
Centre. Regent House, St. Phillip’s-place, Colmore-row, 
Birmingham. Fri., April 27, 6 p.m. 
BRISTOL 
Annual General Meeting and Film Evening. Bath and Bristol 
Centre. Royal Hotel, Bristol. Fri., April 20, 7 p.m. 
LEICESTER 
Film Evening. Leicester Centre. Offices of the East Midlands 
Electricity Board, Charles-street, Leicester. Mon., April 23, 
6 p.m. 
LIVERPOOL 
Open Discussion Meeting. Liverpool Centre. Liverpool 
Engineering Society, 9 The Temple, 24 Dale-street, Liverpool. 
Tues., April 17, € p.m. 


Incorporated Plant Engineers 
LONDON 


“Some Aspects of District Heating Schemes,” by W. A. 
Gregory-Carter. London Branch. College of Preceptors, 
Bloomsbury-square, W.C.!. Thurs., April 19, 7 p.m.* 
BLACKBURN 

“Electronics in Industry,” by A. Worland. Blackburn 


—- Golden Lion Hotel, Blackburn. Thurs., April 19, 
ae 


p.m. 

NOTTINGHAM 
“A Personal Approach to the Design of Control Gear,” by 
J. B. Saunders. East Midlands Branch. County Hotel, 
Theatre-square, Nottingham. Wed., April 18, 7 p.m. 


‘EERING 
yg 
“Modern Workshop Technique 
Branch. Bull Hotel, Rochester. “ i ene Kent 
» 7? p.m. 
Institute of British | men 
LONDON 
Annual General Meeting. * Casi: . 
Drum Cheek,” by A. W. Bartlett. [ pau Winding. 
Hotel, Aldwych, W.C.2. Wed... Ap 1pm Waldort 
BIRMINGHAM —_ 
Annual General Meeting. Birming! 
Memorial Institute, Great Charleen i — Want 
April 25, 7.15 p.m. » Wed, 
COVENTRY 
Annual General Meeting and | F veni 
Sardinian: . 4 ing. Coventry 
roe. Technical College, Cove Tues., April 24. 
Institute of Fue! 
LONDON 
Annual Corporate Meeting. Institution of Cis : 
Great George-street, S.W.1. Wed., April 18 saan, 


Institute of I ial S i 
aunitiiies ndustrial Supervisors 


“Job Evaluation,” by L. E. Glover. Londo So 
Sectior. Woolwich Polytechnic, S.F.18 ~ ag ee 
7.30 p.m. . ‘i es a ts 


Institute of Mari engi 
LONDON ine Engineers 


** Fundamental Principles of Marine Inst ion,” 
F. P. Rout. Mon., April 23. 6.30 =a © 
Annual General Meeting. Tues., Apri! 24, §, * 
LIVERPOOL . ions 
“ The Carriage of Edible Oil and Similar Bulk © br 
John Wormald. Merseyside and North Westers Sortie: 
Liverpool Engineering Society, 9 The Temple, 24 Dale-stree: 
Liverpool. Mon., April 23, 6.30 p.m.* ; 


Institute of Metals 
LONDON 


“The Beginnings of Metallography,” by Profe 
Smith. Wed., April 25, 6.45 p.m. ssor Cyril § 


Institute of Refrigerati 
LONDON me 


- The Use of Radioactive Techniques in Refrigeration Ene:- 
neering,” by D. B. Smith. — Institution of Mechanical Engi- 
neers, | Birdcage-walk, S.W.1. Thurs., April 26, §.30 p.m.* 


Institute of Welding 
LIVERPOOL 


Annual General Meeting and Film Evening. Liverpoo 
Branch. Liverpool! College of Technology, Byrom-street, 
Liverpool. Tues., April 17, 7.15 p.m. 


Institution of British Agricultural Engineers 
LONDON 
“* Hydrostatic Transmission for Tractors,” by H. J. Hamblin 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Tues., April 24, 6 p.m.* 


Institution of Chemical Engineers 
LONDON 


Annual General Meeting. Business Session, for corporate 
members only, at 1! a.m. Presidential Address on “ The 
Technological Awakening,” by John A. Oriel, at 12 noon 
Annual Dinner at 7 for 7.30 p.m. May Fair Hotel, Berkeley- 
street, W.1. Tues., April 24. 


Institution of Civil Engineers 
LONDON 


** Glen Shira Hydro-Electric Project,” by John Paton. Tues., 
April 17, 5.30 p.m.* 

“ The Investigations, Design and Construction of + Lebar 
Airport, Singapore,” by J. J. Bryan. Airport Division 
Tues., April 24, 5.30 p.m.* 

SHEFFIELD 

Annual General Meeting. Yorkshire Association. Royal 
Victoria Hotel, Sheffield. Fri., April 27, 6.15 p.m. 


Institution of Electrical Engineers 
LONDON 


Discussion on “* Inspection and Maintenance of Wood Poles, 
opened by K. L. May. Mon., April 16, 5.30 p.m.* 

“The Indirectly-Heated Thermistor as a Precise A.C./D.C 
Transfer Device,” by F. C. Widdis; and “ A Bridge for the 
Measurement of Permittivity,”’ by A. M. Thompson. Measure- 
ment and Control Section. Tues., April 17, 5.30 p.m.* 
Address by the President of the Institution, Sir George H 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


Association of Supervising Electrical Engineers, 23 Bloomsbury- 
square, London, W.C.1. (LANgham 5927.) 

Austrian Institute, 28 Rutland-gate, South Kensington, London, 
S.W (KNightsbridge 5556.) 

Birmingham Exchange and Engineering Centre, Stephenson- 
place, Birmingham 2. (Midland 1914.) 

British Institution of Radio Engineers, 9 Bedford-square, 
London, W.C.1. (MUSeum 1901.) 

— onmomand Society, 12 Bessborough-gardens, London, 


Building Centre, 26 Store-street, London, W.C.1. (MUSeum 
) 


Chadwick Trust, 90 Buckingham Palace-road, London, S.W.1. 
(SLOane 5134.) 7 a 


Chemical Society, Burlington House, Piccadilly, Lond We 
(REGent 0675.) illy, London, 


Illuminating Engineering Society, 32 Victoria-street, Lond 
S.W.1. (ABBey 5215.) arta 


Incorporated Plant Engineers, 48 Drury-lane, Solihull, Bir- 
mingham. (Solihull 3021.) 


Institute of British Foundrymen, St. John Street Chambers, 

: ee aan 3. (Blackfriars 6178.) 

nstitute of Fuel, vonshire-street, Portland-place, London, 
W.1. (LANgham 7124.) . m 


Institute of Industrial Supervisors, 24 Albert-street, Birmingham 4. 
(Midland 6971.) irmingham 


Institute of Marine Engineers, 85 The Minories, I 3 
(ROYs! 84935 gi ¢ Minories, London, E.C.3. 
nstitute of Metals, 4 Grosvenor-gardens, Lond .W.L. 

(SLOane 6233.) ; ee ee ere 


Institute of Refrigeration, New Bridge Street House, New 
. me peg cae, << (CENtral 4694.) 
nstitute o! elding, 2 Buckingham Palace-gardens, London, 

S.W.1. (SLOane 9851.) . - ee 





Institution of British Agricultural Engineers, 6 Buckingham-gate, 
London, S.W.1. a: 
Institution of Chemical Engineers, 56 Victoria-street, London 
.W.1. (ViCtoria 6161.) “ 
Institution of Civil Engineers, Great George-street, London 
S.W.1. (WHItehall 4577.) a 
Institution of Electrical Engineers, Savoy-place, Victoria-emban 
ment, London, W.C.2. (TEMple Bar /676.) —— 
Institution of Heating and Ventilating Engineers, 49 Cadogan 
square, London, $.W.1._ (SLOane 3158.) Ras 
Institution of Mechanical Engineers, 1 Birucage-walk, St. Jame 
Park, London, S.W.1. (WHtehall 7476.) lites 
Institution of Mining and Metallurgy, 44 Port!and-place, ; 
W.1. (Langham 3802.) 


Institution of Production — T 10 Chesterfield-street 
London, W.1. (GROsvenor 5254. It 
Institution of Railway Signal Engineers, Fs .n House, Eversho 
street, London, N.W.1. ’ 
Institution of ie En pacers 1] Upper Belgrave-stree! 
London, S.W.1. (¢ ane 5 : ; be 
Institution of Water Engineers, Parlian ae Abbey 
Orchard-street, London, S.W.1. (ABB« ak or-10¥ 
Junior lnstioution of Baginoere, Deyy* H ochest 
London, S.W.1. toria \ satesiideft 
North East Coast Institution of Engir and Shipte 
Bolbec Hall, Newcastle-upon-Tyne |! cast “Ww. 
Royal Aeronautical Society, 4 Hamilt ze, Londo 


(GROsvenor 3515.) 


en- 
Royal Meteorological Society, 49 Cro: om South Ki 
sington, London, S.W.7. (KENsingt r uth, Tavistock- 
Royal Microscopical Society, Tavistock ' South, 
square, London, W.C.1. (EUSton 2 delphi, London. 
Royal Society of Arts, John Adam-s' Adelphi, 


W.C.2. (TRAfalgar 2366.) 
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Nelson, London Graduates’ and Students’ Section 

A 4, 6.30 p.m.* 

Shear Rises in Electrical Machines as Related to the 
Properti Thermal Networks,” by Dr. J. J. Bates and 
Professo Tustin; ‘‘ Temperature Rises in_ Electrical 
Machine , Variable Load and with Variable Speed,” by 
Profess: istin and Dr. J. J. Bates; and “ Performance 
and Hee irves for Motors on Short-Run Duties,” by 
Professo ustin, D. F. Nettell and R. Solt. Utilization 
Section s., April 19, 5.30 p.m.* 

Discussi ‘Theories of Electromagnetic Induction,” to 
be opene ofessor G. W. Carter. Education Discussion 
Circle April 20, 6 p.m.* 

NBUR 

E oo Re Search for and Salvage of the C oe — near 
Elba.” b nmander C. G. Forsberg and G. G. MacNeice. 
South f Scotland Sub-Centre. Carlton Hotel. North 
Bridge, f urgh. Tues., April 17, 7 p.m. 

Institution of Heating and Ventilating Engineers 

LONDON 
Annual General Meeting and Presidential Address. Institu- 
tion of Mechanical Engineers, 1 Birdcage-walk, St. James's 
Park, S.W Wed., April 18, 6 p.m.* 

GLASGOW ; ; 
Annual General Meeting and Discussion on “ Heating of Large 
Chambers Scottish Branch. Scottish Building Centre, 
475 Sauchichall-street, Glasgow, C.2. Tues., April 24, 
7 p.m 

LIVERPOO! 


Annual General Meeting. Liverpool Branch. College of 
Building, Clarence-street, Liverpool. Wed., April 25, 6.30 p.m. 


Institution of Mechanical Engineers 
LONDON the 

‘Front Suspension and Tyre Wear,” by V. E. Gough. Auto- 
mobile Division Tues., April 17, 5.30 p.m.* 

Discussion sponsored by the Hydraulics Group. Thurs., 

April 19, 6.45 p.m.* 

‘Experimental Courses in Graduate Training,” ee D. L. 
Marples, J. F. A. Radford and J. L. Reddaway. Fri., April 20, 
5.30 p.m.* 

Siemon on “Are Diesel Engines Inherently Noisy ?” 

internal Combustion Engine Group. Tues., April 24, 6.45 


p.m.* 

BIRMINGHAM 
“Hydraulics as Applied to Reciprocating Machine Tools,” 
by George Butler. Midland Branch. James Watt Memorial 
Institute, Great Charles-street, Birmingham. Thurs., April 19, 
6 p.m 

RUGBY : 
“ A Criticism of the Technical Education of Recently Qualified 
Engineers,’ by P. P. Love. Midland Branch. College of 
Technology and Arts, Eastland, Rugby. Tues., April 17, 
6.30 p.m 


Institution of Mining and Metallurgy 
LONDON 
“ Copper and Silver in Silicate Slags,” by Dr. F. D. Richardson 
and J. C. Billington; and “ Underground Mining in the 
Frodingham Ironstone,” by A. Alec Jones. Geological 
Society, Burlington House, Piccadilly, W.1. Thurs., April 19, 
m 
Institution of Production Engineers 
LONDON 
“ Radioactive Materials in Industry,”’ by Dr. A. D. Merriman. 
South Eastern Region. Royal Empire Society, Craven-street, 
Strand, W.C.2. Thurs., April 19, 7 p.m. 
* The Finishing of Work by Polishing or Plating,” by H. 
Cann. London Graduate Section. Tues., April 24, 7.15 p.m. 
IL FORD 
‘Production Methods in the Furniture Industry,” by E. F. 
Powell. South Essex Section. Ilford Club, 21A Balfour-road, 
Ilford. Wed., April 18, 7.30 p.m 


Institution of Railway Signal Engineers 
LONDON 
Annual General Meeting. Institution of Electrical Engineers, 
Savoy-place, Victoria-embankment, W.C.2. Wed., April 18 
6 p.m.* 
BRISTOL 
“The Signal Engineer and the Footplate,” by S. Williams 


Staff Canteen, Approach- road, Temple Meads Station, Bristol. 
Tues., April 17, 6 p.m.* 


Institution of Structural Engineers 

LONDON 

‘Design and Construction of the Printing Works at Debden,’ 

by Sir Howard Robertson, Ove Arup, R. S. Jenkins and H. F. 
Rosevear. Thurs., April 26, 6 p.m. 


Institution of Water Engineers 
LONDON 


Annual General Meeting. ‘* Water Treatment in the Tropics,” 
by E. Field Reid. South Eastern Section. Institution of Civil 
Engineers, Great George-street, S.W.1. Thurs., April 19, 


2.30 p.m 
Junior Institution of Engineers 
LONDON 
‘Sensitive Instruments Used by Faraday and Unchanged in 
Present Everyday Use,” by H. J. N. Riddle. Fri., April 20, 
7 p.m.* 
North ast Coast Institution of Engineers and 
Shipbuilders 
NEWC AS UPON-TYNE 
‘Geared Diesel Marine Machinery with Particular Reference 
to the F mance of Two Installations of Different Types,” 
by J. ¢ wood. Mining Institute, Newcastle-upon-Tyne. 
Fri., Ay ), 6.15 p.m. 
aie Royal Aeronautical Society 
On 
Pann 1. of Aircraft Accidents,” by E. L. Ripley. Tues., 
pril n 
ons Experimental Test Flying,” by Lieut.-Colonel 
ar 


Ge Yeager. Institution of Civil Engineers, Great 
seorg (,S.W.1.) Thurs., April 19, 6 p.m.* 


Royal Meteorological Society 


LONDO:* 
ar ral Meeting. Presidential Address on “ The 
Wea ince of the Atmosphere,” by Dr. R. C. Sutcliffe. 
ed 5 p.m.* 
LONE Royal Microscopical Society 
ns smanipulators,” by Dr. R. J. Goldacre. Wed., 
~~ p.m. 
LOND< Royal Society of Arts 
a ding,” by Dr. H. G. Taylor. Mon., April 16, 
on ley aud Technical Education,” by Dr. Cyril 


April 18, 2.30 p.m. 


223 


750 kW GERMANIUM RECTIFIER FOR 


MAIN-LINE TRACTION 
INTERESTING DEVELOPMENT ON BRITISH RAILWAYS 


At the end of 1951, the British Transport Com- 
mission decided to carry out trials on the 
Lancaster-Morecambe-Heysham line in the 
London Midland Region with the single- phase 
system of electric traction at 50 cycles, using 
voltages from 6:6 kV to 20 kV. For this 
Purpose three existing direct-current units, 
consisting of a motor-coach, trailer coach and 
driving trailer coach, were equipped with trans- 
formers and two rectifiers of English Electric 
manufacture. These rectifiers, which were of the 
sealed steel-tank mercury-arc type with six 
anodes paralleled in groups of three, each 
supplied two traction motors; these motors 
were connected in series with the mid-point 
earthed, through smoothing reactors. 

Trial runs were begun late in 1952, and a 
regular passengere service was operated until 
1955, when it was temporarily suspended in 
order that certain reconstruction work to the 
overhead equipment could be carried out. In 
the autumn of that year, too, the mercury 
rectifiers on one of the train sets were replaced 
by a 750 kW germanium rectifier, supplied by 
the British Thomson-Houston Company Limited, 
Rugby, the conversion being carried out in the 
L.M.R.’s workshop at Meols Cop, near Southport. 

At the beginning of March tests were made 
with this train from Fenchurch Street to Bow 
Junction, a section which has already been 
equipped with overhead contact wires pending 
the electrification of the line from London to 
Tilbury. These trials have been made at night 
with single-phase alternating current at 6:6 kV, 
50 cycles to investigate any interference with 
the signalling and communication circuits. 

The germanium rectifier, which is the first of 
its kind to be used for traction purposes, is 
illustrated in Fig. | and, as will be seen, consists 
of an enclosed angle-iron framework carrying 
vertical trays on which the units proper are 
mounted. These trays are supported on runners, 
which can be easily withdrawn for inspection and 
maintenance; and the units are cooled by an 
extractor fan on the top of the cabinet in which 
they are enclosed. The manufacture of each 
unit, the arrangement of which is shown diagram- 
matically in Fig. 2, requires elaborate precau- 
tions in order to avoid contamination and it is 
finally enclosed in an hermetically sealed case 
to exclude moisture. Each unit illustrated is 
rated at about | kW and will carry a mean 
current of 50 amperes. Its performance char- 
acteristic is given in Fig. 3. 

The necessary speed regulation of the motors 
is obtained by varying the voltage of the alter- 
nating current input to the rectifier by altering 
the position of the tapping switch on the trans- 
former. As regards performance when the 
direct-current voltage required from the rectifier 
is higher than can be obtained from a simple 
three-phase bridge, the units must be connected in 
series. Owing, however, to the variation in the 
characteristics of the individual units the reverse 
voltage will not be evenly divided between them. 
For currents greater than three times the rating, 
units or strings of units must be connected in 
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Fig. 2 Typical rectifying junction. 


parallel and the current in the parallel paths 


reduced so that no unit is overloaded. 
The power loss occurring during the reverse 


part of the rectifying cycle is so small com- 


pared with the forward loss (which is in itself 


small) that it can be neglected. The forward 


voltage drop at full load is about 0-5 volts or 
1 volt when the current flows through two units 
in series. If the peak inverse voltage across a 
unit is limited to 70 volts the loss is 1-5 per cent. 
to which a further 0-2 per cent. must be added 
for losses in connections, cooling fan and fuses, 
making a total of 1-7 per cent. The losses in 
the main transformer for a 1,000 kW equipment 
would be about 1-3 per cent. so that the overall 


efficiency is 97 per cent. 


x * * 


POST-FORMED FORMICA 


A new grade of Formica laminated plastics 
sheeting, which can be post-formed in single 
curvature to a radius of | in. after heating to 
325 deg. F. in an infra-red heater, has been 
introduced by Thomas De La Rue and Company 
Limited (Plastics Division). The laminate has 


the same characteristics of toughness, durability, 
wear and chemical resistance as the standard 
grade, but is slightly more heat resistant. 





Fig. 1 
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Forward 


Volts 
700 600 590 40 300 200 100 
0-10:20:3040°506 
2 Volts 
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Reverse 


Milliam peres 


ENGINED RING” 
(3490.¢.) 


Fig. 3 Performance characteristic of germanium 
rectifier at 20 deg. C., showing the high forward 
and low reverse currents that pass for given input 


voltages. 


A 750 kW germanium traction rectifier 
with one of the banks withdrawn for examination. 


7 
vf 
Pr 
(a 
# gd 
¥ Fue 
Be i 4 
@ ga 
: : 
“| = 
~ % ne 
Ph a* ’ 
, . 
es #} 
aA ,e* 
a , 
? ts 
| ee 
a ae 
4 “ay 
” 4. 
’ ze 
‘ a? ~ 
ie ”? 
* “ 
' 7 ve 
&, o “ey 
* . 
: 1. 
°°? 
4 
» 6 
* , 
+ 
Ph ie . 
ee fF *% 
t» \% , 
ef # 
’ sa 
rk 
it a 
, & s* 
’ 
: 
; 7 ss 
‘i 
° 7 
, 7 y 
‘ it 
‘. 
: 
wi 
. ¥ 
4 
se" 
” 
’ 
* »* 
4 i a 
4 : 
« Pa 
' 
. 3 
. ‘ 
oe, 87 es 
« 
* o. 





q 
i 
Co 
‘ 
7 
‘ 
a 
2 
: 
4 
4 


Ree 


Cat aha 3) RE a 


“3 














224 


THE HUMAN 
ELEMENT 


T.U.C. secretary advises Kenya Government and 
union—Engineering employers’ offer being con- 
sidered by unions—Hint on national wages 
policy from union leader—Work study can be 
over-employed—End of a very long strike—Arts 
students transferring to science. 


* 2 fF 


Growing Pains in Kenya 


Some remarkable candidates for official registra- 
tion as trade unions have come before the 
authorities in various British colonies in the 
last decade or two. On the whole the registrars 
have steered a sound course between ensuring 
the minimum standards of conduct by union 
officials in communities where corruption was 
until recently an accepted institution, and of 
not smothering trade union consciousness. 
Recently in Kenya the system nearly came to 
grief. 

The Kenya Federation of Labour has had a 
good record during the years of Mau Mau but 
it has occasionally indulged in frankly political 
propaganda at a time when the Government had 
to be exceedingly strict about the kind of African 
organisations which could be tolerated. The 
Kenya registrar threatened to cancel the federa- 
tion’s registration, which would have made it 
an illegal body. It was a situation beyond the 
scope of any registrar, for whatever may have 
been the formal issue the federation stands for 
nascent and decent trade union organisation 
among Kenya Africans in an area where law and 
order have been challenged. 

In the event, the general secretary of the 
Trades Union Congress flew out to Kenya to 
make available the offices of the T.U.C. These 
offices have been useful in bringing about a 
removal of the crisis. The Government has 
accepted the principle of prior consultation on 
decisions likely to affect labour organisations 
and the officers of the Federation have agreed 
not to undertake political activities in the name 
of or with the authority of the Federation. A 
useful gain has been achieved for the evolution 
of responsible trade unionism in a country which 
at the moment could only too easily foster on the 
one hand political irresponsibility or sedition or 
on the other blind and fearful suppression. 


x * * 


Improved Pay for Night Work 


An offer to raise the premium for night work 
in engineering from time-and-a-fifth to time-and-a 
third, and the night-shift overtime rate from 
time-and-a-third to  time-and-a-half for the 
first two hours, has been made by the Engineering 
and Allied Employers’ National Federation. 
This is the outcome of negotiations between the 
employers and leaders of the Confederation 
of Shipbuilding and Engineering Unions, and 
the only concession made by the employers 
to a long list of demands for improved con- 
ditions put forward by the unions. 

Among rejected demands were increased pay 
for skilled maintenance men, double-time for all 
overtime on week-days and treble-time on 
Sundays, payment for work lost through sickness, 
a pension scheme for manual workers and other 
claims which, if granted, would have cost the 
industry £120 million a year. The employers 
promised to consider a claim for increased pay 
for apprentices, boys and youths. The cost of 
the concession on night work is estimated at 
£5 million a year to federated firms and at 
£10 million a year to the engineering industry 
as a whole. 

The employers’ reply will be considered by the 
Confederation at a meeting being held this week 
in York. There is little doubt that a hard 


struggle is in prospect, since the unions are 
unlikely to abandon easily claims for which there 
was strong rank-and-file support at the annual 
conference. A most important request was for 
dealing with questions of redundancy at district 
level. The employers prefer the existing pro- 
cedure of negotiations between management and 
shop stewards at company level, but have agreed 
to consider the matter further. This would 
go some way towards the wish expressed by 
motor-industry shop stewards earlier this year 
for industry-wide negotiations. 


x *k * 


No Wage Restraint for Retail Shop 
Workers 


A near-unanimous vote in favour of further 
wage claims this year, passed at the Easter 
conference of the Union of Shop, Distributive 
and Allied Workers is a clear warning to the 
Chancellor of the Exchequer that his appeal for 
voluntary restraint is unlikely to succeed. 
Managements, too, show little inclination to 
restrict the distribution of profits unless they are 
required forexpansion The U.S.D.A.W’S general 
secretary, Mr. Alan Birch, suggested that the 
unions could hardly be expected to restrain their 
members’ demands for higher wages until the 
Government had successfully stabilised prices. 
And since it is hardly in the Government’s power 
to do so merely by impassioned appeals, a tough 
Budget must be expected. 

Mr. Birch expressed dissatisfaction with the 
trade union’s role of chasing prices and suggested 
that “in conditions of full employment, respon- 
sibility lies with the trade union movement as a 
whole to adopt a more co-ordinated policy over 
the whole field of wages in the true spirit of 
solidarity which is the essence of trade unionism, 
rather than conduct a sectional scramble for 
individual advancement.” That a suggestion 
of a national wages policy should come from a 
trade union leader who is a member of the 
T.U.C. General Council and of the Monopolies 
Commission is, to say the least, surprising. 
It will find ready ears, particularly among craft 
unions who want recognition of their skills in 
cash, but immediate progress is unlikely. 

The T.U.C. may deal with Mr. Birch’s sugges- 
tion in their forthcoming economic survey. 
The need for a wages policy is evident enough: 
the likelihood of effective central leadership 
on wages is unfortunately rather remote. How 
many union leaders are now in a position to 
carry their rank and file with them when preach- 
ing moderation? The answer suggests that 
Mr. Birch’s plea for a co-ordinated policy over 
wages is likely to remain a plea. 


* *& 


Work Study 


The protaganists of more and better work study 
have advocated the need for its correct use, 
and work study has now an honoured place 
among industrial techniques. It is indeed an 
essential and long-overdue amalgam of common 
sense, the technique of thinking out all processes 
from first principles and accepting nothing at 
face value, the assessment of alternative tech- 
niques for doing a job and the proper use of time 
and motion study. 

But it is in some danger of going too far too 
quickly. It can be misapplied. It is a method 
of dealing with industrial problems under 
comparatively stable conditions. Observe that 
those companies which of recent years have done 
most useful work for themselves and as an example 
to others have been large organisations which 
can look forward to long periods of stability 
for one reason or another. Work study is a 
tricky technique to use at times of great expansion 
or acute competition in the market for one’s 
product. 

It can also run into difficulty owing to lack of 
skilled personnel to practice it properly. Two of 
the nationalised industries are now taking a big 
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interest in it—coal and transp Chey mus 
in consequence, by reason of | o 
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put a big strain on the market {. rained ie 
and motion study engineers, to | yention only 
one group within work study. {1 js : 


good, therefore, that the British oe 
Council has been holding a work study conference 
in conjunction with the Facto: Equisenen 
Exhibition this week at Earl’s Court. There ar 
plenty of problems for the work si : 


{ I !y enthusiasts 
to discuss even in these days of success. F 
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Settlement at Birkenhead 


The joiners’ strike at the shipyard of Cammell 
Laird is over, after more than six months of the 
most futile stoppages ever to take place in 
British Industry. The men returned to work last 
week on the recommendation of the executive of 
the Amalgamated Society of Woodworkers after 
they had considered the report of the committee 
of inquiry appointed by the Minister of Labour 
in mid-March. Rarely have strikers been 
condemned in rounder terms: “the complete 
strike of joiners..... was, in our opinion, 
wholly unjustified and was a clear breach of the 
first provision of the 1912 General Demarcation 
Agreement ”’. 

Although the dispute was over who should 
drill holes in aluminium, and therefore one of 
demarcation between the joiners, the sheet metal 
workers and the drillers, it was complicated by 
an error made by the management in the early 
stages. They concluded an understanding with 
the joiners and the sheet metal workers without 
consulting the drillers, by which “ it was agreed 
between the parties that the operation of drilling 
aluminium sheets and sections attached to wood 
after fitting by the sheet metal workers shall be 
joiners’ work.” The drillers objected and the 
management had no alternative but to recognise 
that they had made a mistake and that the 
understanding could not be carried out. The 
joiners immediately replied that they considered 
the company had repudiated their agreement, 
that their quarrel was with the management and 
not with the drillers and that they would withdraw 
their labour until the agreement was honoured. 

The committee of inquiry say that the procedure 
laid down under the Demarcation Agreement is 
perfectly sound and appropriate in this case. In 
their view the existence of a demarcation between 
the joiners and drillers must have been obvious 
at once both to the company and to the joiners. 
There was therefore no need for a special 
agreement. The moral in this case is perhaps 
that no amount of rules or agrements are of much 
avail where goodwill is absent, and that when 
there is goodwill they are hardly necessary. 
Goodwill does depend on effective communi- 
cations between management and labour. 


x *&k * 


Useful Arts 


Now, desperately late in the day, this country Is 
trying to raise its output of technologists. The 
recent Government White Paper promising £97 
million for new facilities at technical colleges 
and allied purposes showed the urgency of the 
problem. A novel and imaginative gesture has 
now been made by Imperial Chemica! Industries 
in an effort to swell the flow of good material 
into the sciences. ; 
The company is offering 50 scholarships 4 
year to universities, to enable arts «/udents from 
schools which have not specialised + science t 


transfer to a science curriculum university 
level. A special preliminary co\'s© 'S being 
prepared for 1956-57 at six uni. "sites, and 
scholars who wish to take it will ! one year s 
costs of tuition and maintenance out of the 
new bursaries. At the end of the ) ‘he student 
will choose whether he will pro. 1 with his 
science studies (this will depend o1 work over 
the preliminary course) or go bach rts 
scheme will cost the company at £35,000 
year. 
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C.C.B. Overhead Travelling Crane Installation at the C.E.A. 
Power Station, Skelton Grange, Leeds. 











Salient Features of 


Clyde-Booth Design . 





ELECTRIC BRAKES.... 


The C.C.B. Solenoid brake is a compact 





CCB. 
t i : |e es k 
all steel design, built to give long Standard A. C. Brake 








working life with a minimum amount of 


adjustment. Detail refinements include: @ Hardened and ground pins working in phosphor bronze bushed links. 


@ Die pressed friction linings ground to form after fitting. 
@ Quick and easy adjustment to compensate for lining wear. 
@ Wide brake drum and shoes provide large friction area. 








CRANES 


CLYDE CRANE & BOOTH LTD. Incorporating : 
Joseph Booth & Bros., Clyde Crane & Engineering Co., 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 


Telephone : Motherwell 354/5. Telegrams : ‘* Clyde,’ Motherwell. 


Telephone : Pudsey, 3168 Telegrams : “‘ Cranes,”’ Rodley. 
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ROBBER 





Photograph by courtesy of Societe Industrielle de I’Aluminium, Duffel, Belgium 


Illustration shows a 32 in. two-high reversing hot breaking down mill 
for aluminium and light alloy slabs, which incorporates the latest 
developments 
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IVA NHOE Boltless Doors 


Patents Nos. 682779 and 725825 





THE SIGN OF 
GOOD WELDING 








STEEL CLAMPS EQUALLY PITCHED AND 
’ WELDED TO STEEL RINGS 











VESSEL 












FLEXIBLE \N ——e 























SEALING JOINT\ < 
RING ‘ HORIZONTAL VESSEL MOVED 
TONGUES EQUALLY PITCHED ON DOOR AND NS BR ARE 






VESSEL FLANGES TO ENGAGE THE CLAMPS Oo 


The improved “Ivanhoe” Ring Clamp consists of a number of mild steel clamps welded at evenly spaced 
intervals between two mild steel rings. The flanges on the pressure vessel and door are notched, the notches 
being evenly spaced similar to the clamp spacing, the width of each notch being such as to allow a clamp tongue to pass through when the door is to be moved. 
By rotating the Ring Clamp a small distance, the clamp tongues engage the corresponding tongues between the notches of the flanges. The opposing tongues 
take up the pressure load on the door. The tightness of the joint is attained by a flexible sealing ring of rubber or similar material. 

The door does not rotate. Movement of the Ring Clamp whilst the vessel is under pressure is prevented by a locking arrangement, manually operated. 
Boltless doors are ideal for kiers, sterilizers, vulcanizers, impregnating autoclaves, testing vessels and the like, of 30” diameter upwards. 


When ordering, state working pressure, whether steam or other medium, whether vertical or horizontal vessel is required, and the method of hanging the open 
door. Further technical detaiis on application. 


RoLiRT IIL ERA Ltd. - 


TAA, 7 





ROTHERHAM 


Telephone: 4201-6 (6 lines) 
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WARD-BUILT RAILWAY SIDINGS 


Backed by the experience of over 

half-a-century, Wards’ service to 

industry covers all aspects of rail- 

way sidings planning, construction 
and maintenance. 








Photographs of recent ‘ Ward-built” sidings, at (above) 

Dorman, Long & Co. Ltd.'s new blast furnace at Clay 

Lane, Middlesbrough; (left) Point of Ayr Colliery 

(reproduced by permission of the N.C.B.) and below 

Dorman, Long & Co. Ltd., Lackenby Steel Plant, 
Middlesbrough. 












The third edition of our booklet ‘ Rails 
and Rail Accessories’ is now available. 


Copies will be forwarded on request. 


THOS.W.WARD LIMITED 


ALBION WORKS ° SHEFFIELD 


TELEPHONE: 26311 (22 LINES) + TELEGRAMS: “FORWARD -SHEFFIELD” 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE. - STRAND - W.C.2 





‘EERING 


$€.35. 


















ENGINEERING April 13, 1956 - [suPPLEMENT] 55 ; Te 


Plexible pipes by | 














Dunlop technicians will always advise on any problems concerning installation of flexible piping. Write please to:— 
DUNLOP RUBBER COMPANY LIMITED * ST. GEORGE’S ROAD * COVENTRY * TELEPHONE: COVENTRY 64171 

































DOCK EQUIPMENT 










The illustration shows the 

fe: | Bergen (Norway) Floating Dock 

we. a : c 1 | d which has a lifting capacity of 
8,500 tons. 

The Dock was damaged by enemy 


Ji 
ee 


me oS 





| 
— ee 
| Racer ™ \ 
t 
| 
, 
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action during the recent war and 
to put it into working order again 
we have supplied two new Middle 
sections. 


Pe, DOCK GATES -: CAISSONS 
: af : FLOATING DOCKS - SLIPWAYs 


— a MOVEABLE BRIDGES 
a i ; Welded or Riveted Construction 


as’ 
HEAD, WRIGHTSON:C°L” 


THORNABY-ON-TEES - STOCKTON-ON-TEES - MIDDLESBROUGH - LONDON 
JOHANNESBURG ~- TORONTO - SYDNEY, N.S.W. 






* 


































COMPRESSORS 


Capacities to 12,000 c.f.m. 


VACUUM PUMPS 


Displacements to 15,000 c.f.m. 


STEAM ENGINES 


Power Outputs to 750 b.h.p. 


The illustration shows a 

45 B.17 3 crank, double-acting 
two-stage Compressor giving 
4,000 c.f.m. at 100 Ib./sq. in. 


Also Licensed to manufacture 
Gas Compressors to theTdesigns ALLEY & MACLELLAN 
of CLARK BROS. CO., OLEAN, U.S.A ( Polmadie) Ltd. 


GLASGOW, S.2. 
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FRONT FRAME 
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MERCURY ~ARC SELENIUM -RECTIFIERS 
RECTIFIERS 


MOTOR GENERATOR SET 
FOR TELECOMMUNICATIONS 20 kW ee TYPE BATTERY CHARGER 
1 SHEP MOTOR DRIVING INPUT— 400 volts 3 phase 
13 amps. 15 volts GENERATOR OUTPUT — 110 volts 182 amps 

-aan MOOR GREEN COLLIERY-N.C.B. 


35 AMP. 24 VOLTS OUTDOOR 


PART OF THE 

150,000 AMP. 18 VOLTS RECTIFIER 

INSTALLATION FOR ELECTROLYTIC 

: - TINNING LINES TROSTRE WORKS 

SYNCHRONOUS MOTOR-GENERATOR ~ 2170 amps. _ 460 volts STEEL COMPANY OF WALES 
SET FOR AUSTRALIA . vi MERCURY =ARC RECTIFIER 

2580 BHP 10250volts 3 phase INPUT — 11 kV _3 phase : 
MOTOR COUPLED ON EACH SIDE EASTWOODS CEMENT LTD., LEWES 

TO A D.C. GENERATOR 8000 amps 
at 4/110 volts 


Conaull as aa lo Che ught egugorner | fee YOUR Visa We have unrivalled 
cape uence in ALL lypes from lhe sinallesl lo The targest 
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e e My Board are most impressed by the way you 
completed the existing factory within the stated time and I would adi 


that we are highly delighted with the finished building. 






Current 


It is very refreshing these days to get what you want, when you want it, 
without having to pay for a considerable amount of extras when you 
4 h have gotit. Your ability to execute this work so efficiently has helped us 
Y e C 4 m very considerably in meeting our own production commitments. 
To meet additional requirements, I would 
appreciate it if you would quote me by return for extending the building 


- Achievements cinicniinn cae 


The extracts quoted are from a letter written by E. Loades, Esq., Managing Director of The 


Abbey Panel & Sheet Metal Co. Ltd., Coventry and Bedworth. 





Concurrently Beecham Buildings have erected the 
- - completed to schedule this largest prefabricated industrial building in this country ; a 200,000 sq. ft. 
factory illustrates another . . : eee 
factory in the Midlands. Their new ways of building allow Beecham 
successful Beecham contract, 


: ; to keep the pace on all their numerous contracts. For technical 
undertaken during a period of 


maximum production and against efficiency and well studied economy in Industrial Building you are advised 


adverse weather conditions. to consult Beecham Buildings Limited. 





e BEECHAM BUILDINGS LIMITED 


DEPARTMENT G 


SHIPSTON-ON-STOUR, WARWICKSHIRE, Telephone: Shipston-on-Stour 315, 316 & 3287 


Why not consult us on your industrial building programme? We shall be pleased to advise you. 


AP. 211/58 
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[ autom atic coup! 


@ SIMPLE IN OPERATION 





@ LOW MAINTENANCE COSTS 


@ SAFER and SPEEDIER COUPLING 





Photograph of Rhodesia Railways 20th class Beyer-Garratt 
Locomotive—By courtesy of Beyer Peacock & Co,, Ltd. 


Outstanding in design, the ES C “ Alliance ” coupler meets all the requirements of up-to-date 

automatic coupler is standard equipment 

on many railways throughout the World. 
Made of a few parts of simple rugged design 


and embodying the latest improvements, this 


transportation systems which call for increased 





speeds, reduced maintenance costs and simplicity 


of operation. 


E! GLISH STEEL CASTINGS CORPORATION LTD. 


River Don Works, Sheffield. 


58 A WHOLLY OWNED SUBSIDIARY OF ENGLISH STEEL CORPORATION LTD. 
211/55 
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GWYNNES | | 
PUMPS | ee ey 


The pumping machinery in the above photograph was supplied by 





Gwynnes Pumps Ltd to the instruction of Horace Rippin, Esq. A.M.LC.E, 


GWYNNES PUMPS LTD es iD 
HAMMERSMITH LONDON W 6 hee i 


TELEPHONE: RIVERSIDE 3682 (4 LINES) / ih % 


A.M I.Mech.E., A.M.LW.E., Engineer and Manager to the East Elloe 
Rural District Council. The plant comprises two electrically operated 


automatic booster pumps and also one diesel engine driven booster 
TELEGRAMS: GWYNNE HAMMER LONDON ; é y 


pump. Each pump delivers 417 G.P.M. against a head of 200 ft. WORKS at LINCOLN 
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Can you afford to use 
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Titantum? 


Titanium is an expensive metal, but... 


[.C.1. is now making the cheapest titanium in the world, thanks to years of research 
and development. Ample supplies of raw titanium are available from a major new 


plant. which is in full production. 


Titanium’s properties are unique 
In alloyed forms titanium can be made as strong as many high-tensile steels at half 


the weight. Its resistance to corrosion is phenomenal: months in boiling acids, years 


in sea-water, leave it hardly marked. 


Titanium may be the cheapest material... 


In aircraft, where payload and performance are worth paying for; in ships, where 
faster water circulation permits smaller condensers: in any plant where absence ot 


corrosion reduces shut-downs and maintenance. 


Titanium ts available in many forms 


[.C.1. is now supplying strip, sheet, rod, forging stock, wire and tubes in titanium 
and titanium alloys with a wide range of properties. Technical advice on its handling 


and applications is at your disposal. 


Can you afford not to use Titanium? 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W,1 


M434 
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G. A. HARVEY & CO. (LONDON) LTD 


Woolwich Road 


Dexterity 
in 
WELDING 
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welding-sets Wa 


Reyrolle welding-sets can 


teas 
» 
pt = 





be fixed on production lines 


or mobilised for out- 
door constructional work 
300/200-ampere AC/DC 
type-B single-operator 
ke V rolle 


welding generator set with 
concentric dual control. 





REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM «+ ENGLAND 
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M.T.E. Seven Section i 
Three-Stage Automatic 
Boiler House | Panel te 
AUTOMATIC CONTROL GEAR 
— FOR ALL INDUSTRIAL APPLICATIONS 
| We are - ae 
INTERNATIONAL * * * 
OL ey 
coaaminins “dae AIRBREAK CONTACTORS - STARTERS ' 
cousin: erie TIMING RELAYS + PUSH BUTTON STATIONS 
STAND No. 639 { ¥ 
° * * * P 
“VARI-DRIVE” SPEED CONTROL EQUIPMENT 
- 7 
MTE Control Gear Limited fo es 
LEIGHW-OWNW-SEA eee we ie the 


TELEPHONE LEIGH-ON-SEA 77224 (3 LINES) TELEGRAPHIC ADDRESS ELECTRICS LEIGH-ON-SEA te 
MIDLANDS BRANCH office 47 WARWICK ROAD COVENTRY TELEPHONE COVENTRY 64561 
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Any size, shape or variety of tank can be fitted with a Simmonds contents 
gauge, which will indicate accurately the head, weight or volume of the 
A S | Ml M 0) N f) S liquid it contains. Readings of a number of tanks may be given on one dial; 


liquid level controllers are also available. In fact we have the equipment to 


measure any kind or quantity of liquid anywhere. We also have the 
engineers to install, calibrate and service our gauges and give you any 
F () NTENTS GAU G k technical advice you need. 


Simmonds gauges are Admiralty approved, and meet the requirements 
of Lloyd’s Register of Shipping and the Ministry of Transport. 


DIRECT READING.» 


| Ou, SIMMONDS GONTENTS GAUGES 





& 
Oo 
' 3] 
oN 
‘ -” >, 
5 = Enquiries to: SIMMONDS AEROCESSORIES LIMITED 
° Byron House, 7-8-9, St. James’s St., 
pa] London, S.W.1. Tel: itehall 5772 
‘ = Head Office & Works: Treforest, Pontypridd, Glamorgan. 
‘ $ Branches: Birmingham, Stockholm, Copenhagen, Bailarat, 
: > Sydney, Johannesburg, Amsterdam, Milan & New York. 
\ S A MEMBER OF THE FIRTH CLEVELAND GROUP 
; | 7 
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GOODYEAR ‘ 
Another Rubery Owen job is shown ' 
here—the factory extension erected 
for the Wolverhampton plant of the . 
Goodyear Tyre and Rubber Com- ; 
pany. ! 
Double storey type building, 380ft. *4 
long, !00ft. wide, with an annexe vit? 
100ft. long, 25ft. wide. 
‘ Height to eaves, 35ft. % 
4 Roof covered with V beam sheeting. 
he ie Lights of patent glazing with 30ft. ees 
opening geared windows. 2 Pe 7 
Steelwork totals approximately 680 ~ 
tons. ~~ s ; 
eae 
DESIGN, FABRICATION ERECTION- i te 
every detail is taken care of by Rubery Owen. 4 # 
This complete service applies to single and } 
multi-storey buildings, and includes riveted ee 
. " } F ve ; oad 
at and welded steel structures. . f 
‘ A y ; ; , 
: | oa 4 Fi 6B bide ae 
. be Ls alee . oy « pau y Ne 
; awe ues + — RUBERY OWe ss ¥ T. 7: : 
a on fer eee oe Se Pes hi 
= tfig 8% 
(Specialists also in steel shelving to Pigey Vee 
order, for office and works.) ay 
} ' ” 
RUBERY OWEN & CO. LTD., STRUCTURAL DIVISION, oF ube ie 
P. O. Box No. 10, Darlaston, Wednesbury, Staffs. a oe: ie 
cola 
Branch Offices : | iw y 
London ~° Birmingham ~* . Coventry °* Southampton { ee ’ 
ee: , 
o} t 
Pao i, 
sie Ge . 
LE fe 
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GENERAL DESCALING FREES 
BLOGKED SEWERS 


after Tip Blaze in Huddersfield 

































NEW ROLE FOR VETERAN 
OF SCALE WARS 


Assault}Detachment, Huddersfield, Friday. Shock 
troops under General Descaling, veteran campaigner of 
anti-scale warfare have been actively engaged in 
ridding two Huddersfield sewers of the General’s old 
enemy, chemical wastes. 
When flames reached highly inflammable materials in 
a local tp blaze, burning lava-like material flowed 
into nearby sewers where it hardened to cause a 
complete blockage. 
Urgent appeal for relief was sent to General De- 
scaling at hts Headquarters in Worksop. Accom- 
panied by highly trained forces with the latest 
equipment, he was soon at the front and had 
launched a counter-offensive to clean up the blocked 
12in. and 271n. piping. The attack was a complete 
success and the sewers were freed for a fraction of 
the cost of replacement—the only alternative. 





“WE ATTACK ANY KIND OF STOPPAGE” 


Jobs like this which give Drainage 
Authorities real headaches make the 
General smile in anticipation of a fight 
he knows he will win. The harder it ts, 
the more he likes it. 

Forces are also available to descale 
gas and water mains at a fraction of 
their cost of replacement. Even the 
toughest deposits are eliminated with 
speed and safety, leaving a fimsh as 
good as new. There’s a minimum of 
cutting and disturbance of services; 
and no damage to pipes and ferrules. 
Any size of pipe in any material or of 
any construction can be attacked, whilst 
bitumen relining is available to con- 
solidate the position after scale has been 
routed. 


\ 


GENERAL DESCALING M.C.E.* 


(*Mechanical and Chemical Engineer) 











Send for details of the General’s 


services — today! 
Scene of General Descaling’s operations at Huddersfield. 


GENERAL DESCALING CO. LTD. H.Q. WORKSOP NOTTS. TEL 32!!-3 


OA 3210 
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lilustration shows a two- 
unit mechanical gas pro- 
ducer having a daily 
gasification capacity of 
66 tons of graded coke ; 
hourly gas _ production 
capacity is 425,000 cu/ft. 


THE POWER-GAS CORPORATION LTD 


(THE PARENT COMPANY OF THE POWER-GAS GROUP) 
STOCKTON-ON-TEES AND LONDON 


AUSTRALIA , CANADA : INDIA ’ FRANCE 4 SOUTH AFRICA 
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Parkhead Steel Works, Glasgow, E.!. 
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Now |e BISON 


—the latest development in profile cutting machines 


The BISON is the result of an intensive develop- 
ment programme having as its background British 
Oxygen’s up-to-the-minute knowledge of all kinds 
of gas cutting machines. 
THESE ARE ITS SPECIAL FEATURES: 
(1) THYRATRON SPEED CONTROL: For precise 
regulation of cutting speed—the known essential for 
high quality cutting. 
(2) INTERCHANGEABLE TRACING HEADS: 
Tracing Heads to work from steel templates, wood 


templates, or drawings—all quickly interchangeable are 
available for this machine. 

(3) EXTENSIBLE CUTTING LENGTH: In addition 
to being available in two cutting widths of 42” and 84” 
the longitudinal cut is extensible up to any length by 

the addition of extra sections of track in increments of 42”. 
(4) UP TO THREE CUTTERS: Can be mounted on 

the boom for multiple cutting. 

(5) USES ALL FUEL GASES: The BISON will 
operate on Acetylene, Propane or Coal Gas. 
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J. & P. supply the largest single bank in the country. 


With the introduction of a kVA maximum demand tariff for 
their Spondon Works, British Celanese Ltd. were faced with 
the problem of improving the overall power factor from 0.8 
to 0.97. For various reasons it was decided that the capaci- 
tors should be installed on the high voltage system, and 
J. & P. were commissioned to supply the required 12 MVAr 


bank. The installation comprises six-2 MVAr sections 





JOHNSON & PHILLIPS 


each containing six-333 kVAr single-phase units star 
connected for operation on 6.6 kV system. The sections are 
independently switched to provide flexibility. The units 
were given a special outdoor corrosion resistant finish which 
included aluminium spraying by the Metallisation process 
The urgent nature of the scheme demanded adherence to a 


quick delivery schedule, which was achieved. 


LTD., GHARLTON, LONDON, S.E.?7 





NEERING 
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12 MVAr CAPACITOR BANK FOR BRITISH CELANESE LTD. 
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Your exports... 


never out of expert hands 





bi Hand it to KLM! They give every consignment a flying start. 
KLM’s air freight service is the most complete ever known. 
ie Their cargo flights operate from Continent to Continent, 


4 yy — 
ot ~ 
Shp 
Yy = and inside Europe. Send your exports safely away 
Wy in the capable, trustworthy hands of KLM. 
A 
F Y A few current cargo-carrying flights Route your exports via KLM through your Freight 
YY f North America......... 21 flights weekly Agent or KLM Royal Dutch Airlines, 
Vg Jl Caribbean & 21 Jockey’s Fields, W.C. Tel: Mayfair 
Uy Gi | Central America.........7 flights weekly bd = 8803 and at Bir gh Manchest 


Y Y South America............2 flights weekly Glasgow and Dublin. 
Yu Germany/Austria ......71 flights weekly 
I y War Gast cacccsntesscncses: 7 flights weekly 


4 

Wf Near & Middle East...13 flights weekly 
Australia & Japan......3 flights weekly 
Scandinavia ............ 15 flights weekly 



















HEAP’S . SCREWING MAGHINES 
2 with TANGENTIAL DIES * 


The illustration shows our 24 in. Double 
Head Bolt Screwing and Nut Tapping 
Machine which will cut either right or 
left hand threads (or both at the same 
time). It is fitted with our patent 
Tangential Die Heads, which open 
automatically when any predetermined 
length has been screwed, and with two 
Leading Screws extending the full 
length of the bed, which ensure absolute 
accuracy of pitch. 16 in. can be screwed 
at one setting. 


















CATALOGUE FREE ON REQUEST 
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The last word 
in ropeway design 


An Aerial Ropeway may be t! 
to your transportation probk 
Write for illustrated bro hure 


BRITISH ROPEWAY ENGINEERING 
PLANTATION HOUSE, 
MINCING LANE, LONDON, 0.” 
Telephone: MiNcng Lane 790 
Telegraphic Address: Boxhauli?) Fen, London 


answer 


SWING TABLE PLANTS ‘ ROOM PLANTS 
BELT CONVEYOR PLANTS ° CONTINUOUS PLANTS 


6 
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A date for the diary of everyone in 
production engineering . . . the most 
comprehensive show yet seen in this 
country of the newest, finest, British, 
European and American machine tools and 
allied equipment! Study and compare at 
first hand the world’s fastest, most 
accurate, most economical tools. See 
them working. Discuss their application 
to your industry, discuss your problems 
with the world’s foremost production 
experts ... it’s Europe’s most important 
engineering event this year. 


Don’t miss it ! 


ONAL 


MACHINE TOOL 
EXHIBITION 1956 


Olympia - 


Organize 


London - June 22—July 6 


Exhibition open daily (Sundays excepted) 
9.30 a.m. to6 p.m. Admission 3s. 6d. 
Exhibits include machine tools, engineers’ 
small tools, gauges and measuring 
equipment, testing equipment, presses 
and power hammers, heat-treatment 
plant, woodworking machinery. 


by The Machine Tool Trades Association, 


Victoria House, Southampton Row, London, W.C.|. 


"nati 
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GRANTED 185? 





The Expert Touch 


Real craftsmen appreciate the consistent high 
quality of Osborn Best Warranted Steel Files and 
Rasps. 

The steel from which they are made is selected 
with great care, and every process of manufacture 
is rigidly controlled to ensure the production of 
first class tools. 


Stocks of usual types, sizes and cuts available or 
immediate delivery. 


SAMUEL OSBORN & CO. .LIMITED 


CLYDE 


STEEL WORKS, SHEFFIELD. 
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SHEET METAL ENGINEERING... 











for the AIRCRAFT INDUSTRY 


%e Our long experience 
and modern equipment, 
coupled with our high qual- 
ity and precision workman- 
ship, enable us to offera 
specialised service to the 
aircraft industry. We can 
make prototype compo- 
nents or equipment and can 
also produce the tools to 
do the job. Our spacious 
workshops can also handle 
quantity production. 


Full information available 
from Dept E.1/56 


% “Our photographs 
show sections of our 
extensive works where 
work is in progress on 
complete tailplane ass- 
emblies for the famous 
Hawker Hunter jet 
fighter aircraft. 





Prownd(ofid 


WEST ROAD, TOTTENHAM, 


LONDON, 





N.17. 
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What blows up 
must come down 


And what blew up in this instance 
was an autoclave. Installed in a 
chemical works, it took the roof off 
the building, and flung 235 lb. of 
metal sixty yards with fatal effect. 


What Vulcan say about it 


The foregoing proves, that danger can lurk 
in every kind of factory plant. Boilers, lifts, 
hoists, cranes — are all liable to accident. 
That’s why regular inspection by specialist 
engineers is essential. Vulcan’s Engineer- 
Surveyors are the experts. It’s their job to 
detect the defects, to ferret out the flaws, 


to point out whatsoever is wrong and how 


to put it right. Safety first is Vulcan first. 


April 13, 1956 











FREE. For news of industrial accidents 
and ways to avoid them, ask us now for 
* Vulcan ’— a quarterly journal for Power 
Users. Please write to Dept. 19. 








“Vulcan 


BOILER & GENERAL INSURANCE CO. LTD. 
67 King Street, Manchester 2 


Vulcan Inspects — and Protects 











mild steel 
fabrications 








Specialists in 
the construction 
of all types of 











Telephone: 
M 122 





EAGLEY 600 


When you require plant of bolted, welded or riveted 
construction contact Markland Scowcroft—manu- 
facturers to individual specifications in almost any 
thickness of mild steel plate. 
Also consult Markland Scowcroft for Mech- 


anical Tubing and Storage Tanks. 


Markland 
Scowcroft lid 


COX GREEN WORKS, BROMLEY CROSS, NR. BOLTON 


(5 lines) 
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FIRTOP MOTORISED VALVES, with 
preset automatic operation, provide close 
control of fluid flow and eliminate pipeline 
shock-loading. For 2in. to 8in. bore pipe- 
ines, and for ail standard voltages. Layout 
and control arrangements to suit specific 


applications. ‘ 


fiRTOP “Y” PATTERN STRAINERS, 
n stainless steel and other metals. Gauze 
screens fitted for all normal duties, and 
porous metal screens for very close filtration. 
© 

PACK-TYPE POROUS METAL 
FILTERS. Multiple disc construction, 
fitering down to I$ microns, if required. 
Capacities to 2,500 g.p.h. on fuel, etc., oils. 


Descriptive literature, and techni- 
cal consultancy, freely a a.lable. 





















FIRTOP 


G. & A. 
FIRKINS LTD 


FIRTOP WORKS | 
STOKE HEATH 
BROMSGROVE 
WoORCS. 

Tel.: Bromsgrove 3246/7/8 

















PIPE HEATERS 


(Pat. applied for) 


Electrothermal Pipe Heaters are available to maintain the 
free flowing of viscous liquid, to prevent freezing, and 
for other applications where it is necessary to ensure smooth 
rate of flow. They may also be used immersed. 

Please request leaflet 
WATERPROOF, FLEXIBLE, ECONOMIC, EFFICIENT. 





Electrothermal 


ENGINEERING LTD 


270 Neville 


Road London E 7 





Eve 
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INDUSTRIAL BRAKE & CLUTCH LINERS 


SMALL & PARKES LIMITED - HENDHAM VALE WORKS - MANCHESTER 9 London Office: 76 Victoria Street - SWI 





Yes, there’s a pon Industrial Brake Lining for 
literally every industrial braking need. The list 
from A to C, for instance, includes Agricultural 
Machinery, Automatic Lathes, Booster Clutches, 
Bulldozers, Capstans, Centrifugals, Colliery 
Haulage and Winding Engines, Compressors, 
Combines, Concrete Mixers, Constant Torque 
Drives, Cranes, Crushers and Cultivators. 


For supplies and Technical Information get in touch with your nearest pow Depot 


BELFAST 28967 LEYTON Leytonstone 6068 
BIRMINGHAM 5 Midland 4659 LIVERPOOL Royal 5202 and 1251 
BLACKBURN 6581 MANCHESTER 3 Blackfriars 0596 
BRISTOL 27214 NEWCASTLE-ON-TYNE 2 
CARDIFF 27026 27142 and 27942 
CARLISLE 21589 NOTTINGHAM 43646 

CHESTER 21260 SHEFFIELD 1 25529 
COVENTRY 64914 SOUTHAMPTON 21276 

DUNDEE 1728 STOKE-ON-TRENT 44021 
EDINBURGH 1 Central 4234 WAKEFIELD 4571 

GLASGOW C2 Central 4595 WIMBLEDON 4248/9 
HARROGATE 67058 Republic of Ireland: 

HULL Central 52072 DUBLIN, 35 Westland Row, 
IPSWICH 3023 66597 and 66518 
LEEDS 3 20664/8 

















which ts biggest?" 


When it comes to seamless steel tubes there’s no argument 
at all. The biggest—and strongest—tubes in Britain are 
pierced at Chesterfield on our 5,000 ton hydraulic piercing 
press. How big? 25 ft. long if you like; longer if you insist. 
With an internal diameter of (shall we say?) 39 inches. And 
as for strength, a working pressure of 4,000 lbs. per sq. inch 
is no more than you'd expect from a tube made by the 
Chesterfield process. With not a seam, not a weld, not a join 
in it. [f you want to know which is the bigger tube in the 


illustration—they’re both identical. 


* the biggest tubes are 


CHESTERFIELD TUBES 


the heavyweight of the © group 


THE CHESTERFIELD TUBE COMPANY, LIMITED, CHESTERFIELD, ENGLAND 





CRC 37 
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part 





The manufacturer with a production problem has 
a simple recourse . . . contact Carron. Innumerable 
firms who have not the resources or equipment to 
produce certain specific components for their 
products find that Carron can usually supply the 
missing part. For this huge company with its 130 
acres of foundries, forging shops, machine shops, 
enamelling plant and sheet metal fabrication offers 
a complete service. Why not get in touch with 
Carron now? You may well save valuable time 


« » . and money. 


came to light at 


READY TO SERVE YOU 


CARRON COMPANY 


CARRON - FALKIRK - STIRLINGSHIRE 









ENGINEERING DEPARTMENT 





E2B 
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Machine tools 
Sheet metal machinery 
Woodworking machinery 





Small tools and equipment 
Power electric tools 
Lifting tackle. 


| 












































18” x 26” 0-6-0 weight in W.O. 51 tons 


OIL-FIRED 








13" x 16” 0-4-2 weight in W.O. 29 tons 





14” x 22” 0-4-2 weight in W.0. 42 tons 





| Great Bridge, | Newport Mon. 
Tipton, Staffs — 
Telephone: Tipton ewport 
 Teeohone Ss 6694/6 
SM/J.C/O82A 





BOLTS 


Nothing but bolts and nuts— and we’ve been 

minding our own business quite well for a 
long time now. Time enough to build up a good 
range in Black, Bright, Brass and High Tensile, 
a range covering most people’s requirements. . 
probably yours, too. 

There’s also the service aspect of Lanarkshire 
which has grown up over the years. We keep a 
watchful eye on standards of finish and accuracy 
and, recognising the part we play in many an 
important production programme, we do our 
best to keep delivery dates. 








are our business 








Our rapidly growing range of High 

Tensile Bolts “*R” Quality (45/55 

tons) is worth knowing about. We 
shall be pleased to send details. 








This is our monthly 
Stock List, sent free to 
buyers to keep them 
up-to-date with the 
stock position. Send us 
your name and address 
for our mailing list 


see us about NUTS, too! 


Black, bright, non-ferrous bolts and nuts and high-tensile bolts, too, by: 


the LANARKSHIRE 


BOLT & 





Burnbank + Lanarkshire 


RIVET COMPANY LIMEPED 


Tealenohone: Hamitton 1241.4 


-Peckett 


INDUSTRIAL LOCOMOTIVES 





Oil-fired, Fireless, or for burning 
Solid Fuel 


Conversions to Oil Firing undertaken 


PECKETT & 
Atlas Locomotive Works 
Telephone: Bristol 55346 - Telegrams “Peckett” Bristol 


SONS 


LIMITED 
Bristol 5 


London Representatives: Ferguson & Palmer, 9 Victoria Street, Westminster, S.W.| 


























LL OVER THE COUNTRY Our contracting staffs, working from 
8 major depots in the main centres, are at work. A power 
station on the North East Coast ...a cold store in Glasgow. . . 
a chemical works in South Wales . . . an industrial boiler in- 
stallation in the Midlands . . . these are typical contracts. The 
men on the job are employing first rate materials — Newalls 
insulation specialities, which are manufactured to cover all 
temperature ranges from minus 300°F up to over 2,000°F. But 
they bring more than such materials to the job. Newalls make 
a point of studying the factors affecting the application of their 
materials, so that performance of the insulation has already been 
pre-determined before the contract has been started. This, 
coupled with a background of thousands of completed contracts 
using all types of insulation, adds up to an experience which 
supplements and transcends designs and specifications. 
Good thermal insulation is an investment— that’s why so 
many organisations, large and small, turn to Newalls for tech- 
nical advice and consultation. 


Where there’s a problem of HEAT INSULATION 


there’s a job for 


\ eWalls 


Lv 





NEWALLS INSULATION CO. LTD. Head Office: WASHINGTON, CO. DURHAM 


A member of the TURNER & NEWALL ORGANISATION 


Offices and Depots at LONDON, GLASGOW, MANCHESTER, NEWCASTLE UPON TYNE, 
Agents and Vendors in most markets abroad. 


BIRMINGHAM, BELFAST, BRISTOL & CARDIFF. 





INSULATION 
| INVESTMENT 


coin with Newalls 





| 
| 








| 
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Leathers 


With 100 years of ex- 
perience behind them, 
Hillman Leathers and 
Rubbers are well known 
for their efficient 
service and extra long 
life. 


DUDLEY, WORCS. 
M-W. 92 


J &A. HILLMAN cP 





Ransomes Forklifts 
are available in sizes 
from 10 cwts. to 2 tons 
and with many types of 
attachment for handling 
allforms ofload. Ask 
for Forklift Catalogue. 


Ransomes platform 

Trucks are available 

in many sizes, with or 
without elevating platforms. 
Send us your problem. 
Ask for Electric Platform 
Truck and Tractor 
Catalogue. 


IPSWICH. 


RANSOMES, SIMS & JEFFERIES LTD. ORWELL WORKS. 
Telephone: Ipswich 2201 (6 lines) 
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3 TYPE PORTABLE UNIVERSAL 
)_ jo" RADIUS ;RADIAL DRILLING 
: MACHINE 


OTHER MODELS 
FROM 4 0 TO 
7! Of" MAXIMUM 
RADIUS 







KITCHEN & WADE Li 

















. §| HALIFAX - ENGLAND 








BIBBY COUPLINGS 


ET ee FT 


e 3 


i | 





THE WELLMAN BIBBY CO. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.! 


Telegrams ; COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 






cee 














bfuctent a7 \cl 3 
HANDLING EQUIPMENT 


‘6 SHONE ” PNEUMATIC AUTOMATIC EJECTOR 























For raising unscreened sewage, sludge, trade 
wastes, chemical liquids, etc,, and conveying to any 
other point. Simple construction, using com- 
pressed air as motive power, with a minimum of 
moving parts, functioning for long periods without 
attention, Detailed schemes submitted for any 
project, 


HUGHES & LANCASTER LTD. 
ENGINEERING WORKS - ACREFAIR - WREXHAM - DENBIGHSHIRE 
TELEPHONE: RUABON 2102/3 
London Office: 9 Upper Belgrave Street, S.W.! 

Telephone : SLOane 8172/3 


GROUP 


A MEMBER OF 


THE Ser CRLey 
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WBO-S-S> | 


GLOBE & GATE | 
VALVES | 


WITH 
STEEL, IRON | 
OR BRONZE | 
BODIES, GUN- | 
METAL OR 
NICKEL ALLOY 
FITTED. 

















| 
} SMALLER 
| SIZES WITH 
GUNMETAL 
BODY. 


FOR ALL 
| DUTIES AND 
PRESSURES 
| Rocco | WE SPECIALISE IN 
NE) EQUIPMENT FOR 
STEAM, GAS, AIR, OIL or WATER SERVICES 


British Steam 


Speciatties Loo. 
BEDFORD ST., LEICESTER 
Stocks at LEICESTER, LONDON, LIVER- 


POOL, WHISTON, GLASGOW, BRISTOL, 
MANCHESTER & NEWCASTLE-ON-TYNE 











w 


| 


_ | 
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GENUINE 


a STUBS 


SILVER STEEL | 





dealers. Insist on these quality goods by specifying 
Founded 1773 


GENUINE 2°STUBS products are sold by all the best 
GENUINE @STUBS. | 





Jor new drives 
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You can trust Wrought Iron to take the strain 


Danger does not always reveal itself as unmistakably as 
this. Human lives may be endangered in many invisible 
ways. They are, for instance, at the mercy of the 
behaviour under strain of such things as couplings, 
cable chains and cage and lifting gear. For equipment of 
this kind, with its responsibility, Wrought Iron should 
always be specified. 





That Wrought Iron has outstanding 





machining properties is strikingly 
demonstrated by these typical test pieces. 
Its ductility is equally notable, 

while its essentially fibrous character 
gives it a toughness which 

enables it to stand up to severe 
vibrations, absorb varying 

stresses and recover from sudden shock. 








Unrivalled in its ability to withstand shock and over- 
strain, Wrought Iron is renowned for its rust-resisting 
properties. Its natural susceptibility to welding is 
enhanced by slag inclusions; it is safer and more 
economical than mild steel for many long-term purposes 
— especially out-of-doors or under wet conditions. 

Wrought Iron in strips and bars and in a variety of 
sections is produced at the Midland Iron Works for 
innumerable uses. A free copy of our Section Book will 
be sent on request, while our technical representative 
will be glad to advise you on any aspect of Wrought 
Iron usage. 


The Midland Iron Co. Ltd 


MIDLAND IRON WORKS + ROTHERHAM 





oe gor cams safely uses Whovght Jraw for a hoot of prrpeate 


for-Repla cements 


SUPB 
fast Longer 


J+ 
Yee 


FRANK WIGGLESWORTH & CO. LTD 
SHIPLEY 401.1 4; 











ASK FOR 
PRICES 
EE | SER 


WIGGLES WORTHS 
the originators and 
largest makers of 
V-belt drives in 
this country. 









ees —_—-. Wwe 
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Made by James Neill & 


| ays have the edge | or 
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BARRY 
SCREENS 


BARRY, HENRY & COOK, LTD. 
ABERDEEN 








DAWSON & DOWNIE LTD 
CLYDEBANK 


Pumps for all Purposes 
Ashore or Afloat 


Steam 


Electric Drive 


TELEPHONE : CLYDEBANK 2271 
TELEGRAMS: PUMPS, CLYDEBANK 

















| MEK - ELEK Engineering Ltd., 
17, Western Road, Mitcham, Surrey 
Mitcham 3072. Cables: Mekelek, London. 








PERFORATED METALS 


or all purposes 


MILD STEEL, STAINLESS STEFL, 
COPPER, BRONZE, BRASS, ETC. 
Specialists in Rotary Sereens, 
Elevators, Storage Bins, 
Conveyors, Washers for Sand 


and Gravel 








eee SV 40 ee 


CORN WALL 











for time 














\ and Motion Study 


The type illustrated is our model 05 
—type II and is familiar to most 
time study engineers. 

Our Stop Watch and Chronograph 
Catalogue incorporating a paper 
“Some Notes on Stop Watches ” will be of interest to 
all users of stop watches and chronographs; please write 
for a copy. : 
GUARANTEED REPAIRS. Repairs to all types of 
watches receive immediate skilled attention. 


CAMERER CUSS 


at NEW OXFORD ST., LONDON, W.C.1 = Tel.: MUSeum 8968/9 
Our only other address 91 Kingsway, W.C.2 


Timing Service 
Certification 


Timing Division. Makers of good 
Clocks and Watches since 1788 











a 
“2 















‘OURS ALONE ? 


| YES, FACE IT: 


‘FOR 5 MINUTES! 


We must fight the Fire Fiend ALONE | 
before the Fire Brigade gets here. ; 
Please send details of NU-SWIFT ; 
rapidand reliable Fire Extinguishers— | 
BEFORE IT IS TOO LATE! ; 


TP OE eB ' 
FES AE SI ee eee ' 


Post NOW to Nu-Swift Led. 25 Piccadilly W.1. | 


In Every Ship of the Royal Navy 


| 





Perfor: 





TWilt |DISC 


CLUTCHES A HYORAULIC ORIVES 


AND 
MARINE GEARS 





BRITISH TWIN DISC 
AND CLARIFIERS LTD. 


AMBERLEY HOUSE, 
NORFOLK STREET, 
LONDON, W.C.2. 











STONE 
| BREAKERS 


CRUSHING ROLLS 
SCREENS 
ELEVATORS and 
CONVEYORS 


hDROADBEAT & Sw, IT 


Tel. No. Stalyb 7201 
Tel. Address Sreseven Sealybridge’ 











BRITANNIA WORKS 

WARRINGTON - 
P.O. BOX 22 

WARRINGTON 1901 


Telephone 










ENGLAND 


Telegrams: 
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\” METALS... 





ANY SIZE OR SHAPE 
er WORE 4.65 


IN ALL METALS 
ACCURATE € DURABLE 





ESTABLISHED 1799 


GREENINGS, WARRINGTON 



















FEATURES 






















DISTINCTIVE 


"Phone : 
Ardwick 2776 (3 limes) 





SERKOOL 


VIBRATION PROOF 
Belt Adjusting Device can be oper- 
ated without stopping the euian, 
Felt Lining attached to the Cowl 
ensures proper Fan Suction and 
eliminates metallic vibration and 
noise. 
Cooling Element removed by re- 
leasing two bolts. 
Write for full par- 
ticulars and des- 
criptive leaflet. 


H. 0. SERCK L1? 

Sunlight Works, 

Street, xtord )=6R 
MANCHESTER, 15 

Velpgeentte Address; 
“ SERCKRAD.” 














THREADE 





RODS AND HEADED RODS 


Repetition Work * Nuts and Screws / 
TELCO LTD. 3 Newman Street London W.1 MUSeum 5701/4 


D 
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All Joseph Adamson electric overhead travelling cranes are 


built to give unfailing service under the most exacting con- 
ditions. Generous proportions, provision for easy maintenance 
and the special attention given to operator control and safety 
measures are features of Joseph Adamson cranes. Electric 
overhead travelling cranes can be supplied to all specifications, 


including cranes suited to the most exacting 24 hours-a-day 


process Ww ork ° 


josern ADAMSON & CO. LTD. 

e.80% «* “eVee- Cn ee ea t Bowe 
in association with 

Adamson Alliance Co. Ltd., 165 Fenchurch St., London, E.C.3 

Horsehay Co. Ltd., Wellington, Salop. The.Alliance Machine Co., Alliance, Ohio, U.S.A 


THE ADAMSON GROUP 








~ 


LOCOMOTIVES 


e Designers and Builders 

© of Steam, Diesel 

* and Diesel-electric 
Locomotives 


HUDSWELL, CLARKE 
& COMPANY LIMITED 
Railway Foundry, Leeds 


@ LONDON OFFICE : 
q@ 120/122 Victoria Street, 8.W.2 








FOR ALL INDUSTRIAL PURPOSES 
including installations for 
GASWORKS - HOTELS 
HOSPITALS + SCHOOLS 
PITHEAD BATHS 
PUBLIC BUILDINGS 
GRAIN SILOS Etc. 


THE FARRAR BOILERWORKS 


NEWARK (NOTTS) ENGLAND 
Telegrams: Farrar, Newark 1143 


Telephones: Newark 1143-4-5 
RA AR 
Shea wit oa 








1 








B. LEVY & CO. 


(Patterns) Ltd. 

Specializing in 

Pattern Equipment of all kinds 
including the largest 

Wooden Patterns and 


intricate metal patterns 
for Shell Moulding 


Send your enquiries to our works at: 
1-5 OSBERT STREET 
Vauxhall Bridge Road 
London, S.W.1. 

Phone : Victoria 1073 or 7486 

































Tdephone: $OUch 1077.8.9 






REPETITION TURNED PARTS 
GEO. GALLOWAY & CO. LTD. 


43 MIDDLESEX STREET, GLASGOW, S.! 


in the manufacture of 
ENGINEERS’ STUDS 


STUDDING 
CONDENSER FERRULES 


AND 


said the 





Telegrams: “TORPEDO,” Glasgow, S.! 











‘l wont staud 
any slackness 


KOLOK Aasitine 
lock Washuv 


Yes, Kolok washers are the answer to loose 
nuts and bolts. Fit them once and your 
troubles are over. Available in all sizes. 


POSITIVE LOCK WASHER CO. LTD. 
45 RENFREW STREET, GLASGOW, C.2. - DOUgias 9292 

























i aia ili aalaai a at Ni ia eS a 
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The crank shaft is the heart of the engine and the lubricating oil 
is its heart's blood. 
Stream-Line filters enable first grade lubricating oil to be kept always 
perfectly clean and used over and over again, increasing running 


efficiency and effecting a big saving in overhauls and 
maintenance. 

Over 50,000 users are proving the value of 
Stream-Line filters in the economical operation 
of i.c. engines. 
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Saving fuel at 
BOWATERS’ 


Kemsley 
Mill 


One of the many ‘Senior’ H-tube economisers in industry 
making a vital contribution to fuel economy. 
The H-tube principle of Senior Economisers provide straight- 
through gas passages which minimise draught loss, and fuel 
savings of up to 20 per cent. are effected even without the 
use of soot blowers. 
There is a Senior Economiser to suit all types of boilers, all 
working pressures and every class of fuel. 


| * 

Senior 
ECONOMISERS LIMITED 
11 SOUTHAMPTON ROW LONDON W.C.1 


PHONE: HOLBORN 7543-4, 1158 & 7401 GRAMS: SENIORECO WESTCENT LONDON 





A STEP FORWARD IN CLUTCH DESIGN 


| w The most Universal Clutch for every type of 
} friction drive. 


| % The most extensively used. 
*% 30 Years of intensive specification. 


* The most successful in both performance and 
durability. 


% Mechanical, Pneumatic and Hydraulic types. 


| 
| TAYLOR INDUSTRIAL CLUTCHES 
| TROWS UPPER WORKS 








CASTLETON LANCS 
Phone: 57830 CASTLETCN ROCHDALE 
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BULK HANDLING 
EQUIPMENT 


NG EN 





(Above) Troughed Belt 
Conveyor .Gantries and 
Corner Transfer House at 
Fernhill 
Wales. 


Colliery, South 


(Left) Twin Troughed 
Rubber Belt Conveyors 
feeding small Coal and 
Rubbish to Washery & 
Bucket Elevators at South 
Celynen Colliery, South 
Wales. 


Many of our customers are still inclined to look on the “* Wedco " 
organisation as manufacturers of Woven Wire Belts and Woven 
Wire Belt Conveyors only, but whilst we are specialists in these 





lustry 


aight- particular fields, we also manufacture many other types of 

1 fuel Conveyor, including Elevators and Lowerators. 

ut the We are, for instance, widely experienced in the mechanised 
handling of Bulk Materials and the above illustrations show but 

— two of the many installations which are working successfully 


in the United Kingdom. 


This experience is at your disposal without any obligation 
whatsoever at any time. Why not send for our latest catalogue 
or ask for one of our Technical Representatives to call. 


THE BRITISH WEDGE WIRE CO. LTD. 


ACADEMY STREET, WARRINGTON 
London Office’: JELMSWOOD HOUSE, 52, BOUNDS GREEN RD., N.!! 











IF YOU 


ARE A BUYER OF 


BEARINGS 
YOU MUST 


GETOUR........- 
LATEST LIST 


LITAINS .LARGEST STOCKS * OVER 3,000,000 BALL 
| .1OLLERJBEARINGS IN MORE THAN 3000 TYPES & SIZES 


ume day despatch in United Kingdom. Immediate quotation on the 
} telephone or return postal. 


CLAUDE RYE BEARINGS 


45,897, 899. 901, 903, 905, 907, 909, 911, 913, 915, 917, 919, 921, FULHAM RD., LONDON, S.W.6 
ABLES : RYEBEARINGS LONDON * TELEPHONE: RENOWN 6174 (EXT. 24) 















ee 












te 


Have you a belt 
drive problem to beat the 


MiPraclo be/t? 


Select your worst drive 
and we will provide a 
MIRACLO belt that 
will do amazing things 








We are looking for a drive problem that 
MIRACLO can’t tackle. If you think you can 
beat us, let us know—now. Here is what the 
MIRACLO belt can do: 





for you. Just try it— 

order now with drive | RATIOS ABOVE 20: | SPEEDS UP TO 
: details. Or perhaps you | 10,000 f.p.m. POWERS UP TO 500 h.p. 
: would first prefer to read 


SHORTEST CENTRES STARTING SLIP NIL 
VIRTUALLY NO STRETCH SHOCK LOADS 
ABSORBED. 


MIRACLO, the plastic belt with the 
chrome leather driving face, gives amazing 
results. This is your chance to try it on 
¥ your worst drive. 


Below : Power Press, 2} H.P. Motor Pulley 5” dia. at 710 r.p.m. Dri Pu 
38” dia. Miraclo Belt, = BL, 144” x 3° wide. sig es 


more about MIRACLO 
in our 12 page colour 
brochure. In either case, 
please use the coupon or 
write to us stating 
preference. 








| To: STEPHENS BELTING COMPANY LIMITED 
SNOW HILL, BIRMINGHAM, 4 


| 
We accept your challenge. Please r d | 
and quote to drive details herewith. | 





() Please send Miraclo Brochure and sample cutting 








ON Oo 

| 00600000665 0S00 C80 Cs OSC ele OOSehOsEeheDE CSE DES SEO SS OL Coe | 

i: : 
1 

ee OUI Cec rr ees ee ' 

" i 

eT A Ces eee $41c 100 



































IR COMPRESSORS 
for DIESEL SHIPS 





This shows our latest 3-stage Vertical Enclosed 
Marine Type Diesel Auxiliary Compressor, with 
Forced Lubrication, direct coupled to an Electric 


Motor. Machines may also be arranged for Steam 
Driving, and have either one or two cranks, 
depending on the output. 

For fall particalers, write te Dept. B. 


REAVELL & CO., LTD., 
Telegrams : REAVELL, IPSWICH. IPSWICH 


Telephone : Nos.: 2124 & 2125. 








2 
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Pressure brought 
to bear 


COMPOUND 












the. ideal reamer, tap 


and drill lubricant. 







Greatly increases _ tool 











life and facilitates low 
micro finish and close 
tolerance work on 


all tough metals, includ- 


ing stainless and alloy 





steel, nickel alloys, etc. 


To make almost anything, if it is made from sheet 
metal or metal billets (hot or cold) or powdered metal, the simplest | 
and most efficient method is to produce it with a Power Press; if the | 
Press is fitted with automatic feeds for handling the material the 
production will be enormous. From experience we know that every | 
Pressing problem needs special modifications according to specific | a u () F () L LT p 
requirements. However, we invite you to send for our set of catalogues | : 


which are completely descriptive and which illustrate both our range 


and our capacity. From them you may find the type of machine from 


which your own might be developed. 


a: 


FULL DETAILS ON REQUEST FROM: 


IBEX HOUSE, MINORIES, LONDON, E.C.3. 
Telephone : ROYal 4372 


ROCOL HOUSE, SWILLINGTON, NR. LEEDS. 


TAYLOR & CHALLEN LTD) IGTON, Rae 


| adh. 1142 











BIRMINGHAM 19 






NG 


C3. 
| 4372 


cDS. 
61/2. 


dh. 1142 
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INVEST IN 


VITREOSIL 
OR LIFE / 


PIPES, POTS, TANKS, 
IMMERSION HEATERS, Etc. 
All absolutely inert to all 
acids except hydrofluoric 





THE THERMAL SYNDICATE LTD. 


P.O. Box No. 6, WALLSEND, NORTHUMBERLAND 
Telephone: Wallsend 6-3242 

LONDON 12-14, OLD PYE ST., WESTMINSTER, S W.1. 
Telephone: ABBey 546 




















PRIOR GUN TYPE 
OIL BURNER 

Fully automatic 
pressure jet and 
emulsifying are 
supplied for use 
with light or 200 
seconds oil. 


PRIOR for SMOKELESS 
COMBUSTION EFFICIENCY 
. and countrywide service 


The PRIOR policy is two- 
fold—to produce the best 
mechanical firing equip- 
ment for oil and coal and 
to provide the finest 
service for it. The 
entire range of 
PRIOR oil burners 
has recently been 
tedesigned to in- 
corporate the most mod- 
tm practice. PRIOR under- 
feed stokers have been pro- 
gressively improved so that they 
aso function trouble-free at the highest thermal 
eficiency. The PRIOR technical organisation covers 
the country and is backed by four separate area 
servicing centres each at a place of importance. 


MANUFAGTURERS OF OIL BURNERS AND UNDERFEED STOKERS 


1/3 Brandon Rd., London, N.7, 
Tel: North 2245/8 

50 Wellington St., Glasgow, C.2. 
Tel: Central 5323/4 

And at BIRMINGHAM, BRISTOL, CARDIFF, 


LEEDS, MANCHESTER, NEWCASTLE, 
NOTTINGHAM 





STOKERS LTD 








* BORTICIG © 


MULTI-JET EJECTOR CONDENSERS 


BAROMETRIC AND LOW LEVEL TYPES 
(REQUIRE ‘NO’ AIR PUMPS) 


FOR USE WITH VACUUM PANS, EVAPORATORS, ETC. 


SPRAY COOLING PLANTS, SPRAY NOZZLES 
STEAM AND WATER-JET APPARATUS FOR MOVING 
LIQUIDS, EXHAUSTING AND COMPRESSING AIR AND 
GASES, WATER HEATING, ETC. 
Catalogues, Quotations and Technical Advice. 
Free on Application. 


KORTING BROS (1917) LTD. 


SHEEPBRIDGE LANE, MANSFIELD, NOTTS. 
Telephone : Mansfield 855. Telegrams : Korting. 

















| —— nme 


FLAMEPROOF ELECTRO MECHANICAL 
BRAKES 


A. Cc. 
and 


D. C. 









ELLISTON, EVANS 
& JACKSON, LTD. 
LONDON 
AND 
BRIDGWATER 














(Zé SOOT BLOWERS 


BOILER AVA/LABILITY INCREASED 





ELECTRO - MECHANICAL OPERATION with SEQUENCE CONTROL 





IMPROVEMENTS OVER MANUAL OPERATION 


] No physical exertion required. 











2 Soot blowing carried out in a po A gman 
quarter of the time. 
BS a PHASE 
3 Shorter period of abnormal combus- SUPPLY 
tion conditions, LIMIT SWITCH 


4 Cleaner heating 
surfaces with 
higher and sustained 
rate of evaporation. 


5 Saving in fuel 
and labour costs. 


6 Increased boiler 
availability. 


ae COOLING AIR 
STEAM INLET 


London:— 
3s, VICTORIA ST., S.W.! 


Telephone: ABBey 1847 j 
beeeovet YT 
|, CHANCERY LANE, 

\SPRING GARDENS, 2 
Telephone: DEAnsgate 


| relegreme: “MURWILS? LIVINGSTONE STREET, CLYDEBANK 


| 
| TELEPHONE : CLYDEBANK 1576/77 TELEGRAMS: ‘“‘MURWILS,” GLASGOW 

















4 
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| SOCKET SCREWS 


| 10,000,000 IN STOCK 


IZ. 


GEORGE H. ALEXANDER MACHINERY LTp. 
“SOCKET SCREW DIVISION,” 
GUNS LANE, WEST BROMWICH, STAFFS 


Telephone : West Bromwich 1931 (5 lines) 





ALL SIZES 


JUMBO 


DISTRIBUTORS 


GIVE... 





e ORDER NOW. 








Telegrams : “ Viking, West Bromwich” 














| 


aRIGHT Stee. 


ee 





Owners of Taylor Jumbo Cranes are guaranteed expert 
attention by specially chosen Distributors. Their friendly 
advice and practical assistance help to keep Jumbo Cranes 
working to schedule. You can rely on Taylor Jumbo 




















James N. Connell Ltd., 
Union Works, 


DARLASTON, 
Nr. Stone, Staffs. 


bend Gas and Steam, light gauge 
copper and steel tube, etc. 


; Distributors... ROUNDS - HEX AGONS 
SQUARES FLATS<SECTI 
Taylor Jumbo is the mobile crane of infinite use—based R LATS< ONS 
on a powerful and reliable system of hydraulics. Grabbing, 
craning, elevating, stacking, pole positioning—it’s all in THE 
the day’s work for Jumbo. 
Ask your nearest Distributor for a demonstration. 4 ALESO 
To 
| STEEL C°L" 
UNRIVALLED SERVICE | | HALESOWEN eavicroras 
| HALESOWEN 1161 S CHATHAM S:. 
| TUBE BENDING MACHINERY 
| DARLASTON | HILMOR LIMITED produce the largest and most varied range of light gauge tube 
F. Taylor & Sons | bending machinery made in Great Britain. Included are:— 
(Manchester) Ltd., ; i i for the produc- 
COATBRIDGE Darlaston Service Station, * Portable Hydraulic machines to %* Mandrel machines for P 


tion of full bore extra short radius 
bends cold and without filling. 





‘ | 
ae hipaa ac * Hand operated and motorised heavy 
Tel: Coatbridge 1121. SUDBURY | duty general purpose benders. 
Arlington Motor Co, Ltd. 
BLAYDON 7 
Fewsters Ltd., SUDBURY Betiom Illustrated is model MD.46. Produces full bore bends 
ay Street, Tel: Sudbury 2301. unfilled on short radii up to 6in. dia. non-ferrous tube and 
LAYDO ON-ON-TYNE, 4in. dia. light gauge ferrous tube. 
a ete ENFIELD 
Tel: Blaydon-on-Tyne 342. , 
CASTLEFORD — | HILMOR MACHINES 
Ponders End, ARE USED FOR THE 
F. Taylor & Sons ENFIELD | OF := 
(Manchester) Ltd., Middlesex. PRODUCTION : 
School Garage, Tel: Howard 
CASTLEFORD @: Howard 1266. 4 EXHAUST PIPES 
Yorkshire. SOUTHAMPTON 


Tel: Castleford 2963. 





Designers and M anufacturers 


W. R. Selwood Ltd., 
Bournemouth Road, 
CHANDLERS FORD, 
Southampton. 

Tel: Chandlers Ford 2275. 


TAYLORS OF SALFORD 


- motile cranes to you! 
...» FROM TWO TO SIX TONS 








%& CYCLE HANDLEBARS 

% TUBULAR FURNITURE 

%& TRANSFORMER BENDS 

% REFRIGERATION COILS 

% HEATING COILS 

%& TRAPS AND SYPHON 

%* PIPE LINE 
INSTALLATIONS, ETC. 











ax pusiness 


| F. TAYLOR & SONS (MANCHESTER) LIMITED, | 
; 142 BOLTON ROAD, SALFORD 6, LANCS. 


Telephone : PENdleton 1341/2/3 Telegrams: Components, Manchester. 


HMILM@Rr... 


(Sales & ol 
the brains penin? © 


CAXTON ont STEVENAGE 
Phone: STEVENAGE 881. Grams: ili toone, y STeVENAGE 
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Classified Advertisements continued from Page 8 . 
: ‘ f 8€°' GEORGE WIMPEY & COMPANY 
— LIMITED 00 Lines! tee 
e ? ee 4 & 
OR DRAUGHTSMAN required, London | DRAUGHTSMEN required for detail work on | 6, ¢ in the design and construction of PETER BROTHERHOOD et 
sent Heavy Me nanical Engineering experience | printing machinery. Good opportunity for young Refineries, Chemical Works, heavy industrial LIMITED 13 4" ¥ x 
vial knowles” of gearing an advantage —|men to specialise. Excellent conditions, pension installations and eli clasws of heavy wechenicn ae! a 
eseatial, Ang ace and salary required and giving | scheme, canteen. Please send brief particulars to | °™Sineering. The following vacancies are offered are desirous of appointing an Wy 1 + & 
Write is of experience, to BOX 135, Offices of | HTB. LTD., BLACKHORSE LANE, WALL- | '° &XPerienced men ;— EXPERIENCED MAN AS fii. | Tee 
ENGINEERING THAMSTOW, 'E.17. L24 CHIEF MECHANICAL DESIGN OSS 
WORKS ENGINEER ar Be oe : 
: ciate ENGINEER , ee ee Hh CaS LS 4 
- to take cha who would be responsible to rd. i SAE 
PP Deowtag Ome in London "the nitial rs The firm are ee an mee , als pen & 
: = be up t > £2000 p.a. (or more for exceptional qualifi- pee ped digg ‘s appointesent should ff a 4 
5 = hold a University degree in Engineering Pag os 
: IMPERIAL CHEMICAL INDUSTRIES LIMITED = SITE PROJECT MANAGERS a ee eae, he 
= ’ = and Assistants, who will receive substantial salaries nm te eal engineering. a eS, 
= EB METALS DIVISION = | and subsi . re Sapwere The position offers to the right man i. 74 i 2 
: SLE N. = — — geapoes of advancement to the highest ; M O 
z = |MECHANICAL DESIGN ENGINEERS | [ey a apply as pa Beg 
‘ : : = | MECHANICAL JOB ENGINEERS Pn ha F we we Nyy Sm Bg 4: fans re Re 
) F = , a ay oreen in Be field are ae 4 A ations, giving age, sualeations one he *! ‘ 
= = portant than forma’! fications h le of experience shou! addressed to , , 4 
E FU RNACE DESIGN ENGINEER. = |A.M.LMech.E. or H.N.C. will be preferred. Job the SECRETARY, PETER BROTHER- Rian ie ok 
= = Sunes eee pant Fenn of Process Piping HOOD LTD., PETERBOROUGH. K 906 4 ve ‘ 
= = nkage, P’ ( . } 
3 Experienced DESIGN ENGINEER required for the following duties: = and —— a re - °-s i 
= (a) To negotiate the purchase of specialised furnace equipment for th = Initial salary range: Senior, £1200-£1500; Inter- : a 
h” = melting, hot working and heat treatment of non- =o metals to = imediate, £900-£1200; Junior, £650-£900. a * i ry 
= cover all stages from the preliminary enquiry through the design and = Engineering Com has openi for : ‘ * 
— E ordering, manufacture and erection, to its commissioning and testing. = ESTIMATE eS SE DESIGNERS, “DETAILERS, ECKERS, all ik : #4 . “ $e 
ia = (b) To undertake the design, drafting, ordering and construction within = Experience is essential in preparing estimates for a aoe pomp tt ng Bg ay er * ee f % , 
_ E ae of furnace and associated equipment for special = | construction and the comuitetion of progress reports States. ae _ located 16 miles — tLe Bey : ‘* : 
= 3 = | and construction schedules. gan, ai ve term programme of Aircraft ~ 
4 (c) To act as a consultant to the senior engineering and production staff = Initial salary range: Senior, £750-£1000; Junior, | design, and engines the future, Salaries up to % a 
= on all aspects of thermal engineering connected with the pro- = | £500-£750. £40/£50 per 40- week to top grade Draughtsman Leer a ie 
: duction of non-ferrous metals, = Five-day week. Pension Fund after preliminary | Designer. Living accommodation can be arranged. yeh gy 1 > 
: Applicants should have theoretical and practical experience of oil, gas = tang | satisfactory service. Salary reviewed pag he A Ar aeemmes fiat dy 
: and electric furnaces of all types including induction melting and heating = ov Write faee eat de , eS : Ee By yy 
= furnaces; the preparation and use of controlled atmospheres, and a broad = AN D Oe tails, to GEORGE WIMPEY {ie ae A ; 
= understanding of metallurgical principles, = LONDON. W.6 “quoting Ref. B/20B. = 7 oa Hy 
= This position py ea ee see Mage satisfying experience to the = saat ; ; ‘ . 15. 
rH man who feels that he has, besides fulfilling the above requirements, the ability = 7 y Pity *, ‘ 
= to take his place in a team of specialist engineers. : = DRAUGHTSMAN required for Engineering GEORGE WIMPEY & CO. LTD. : 7 i > 
= The salary is appreciable and is consistent with the degree of responsibility = Department of modern Tar Distillery. Applicants require at their head office a liebe § t 
~ involved. . = Sesine be of at _ page = ae Bese - General CHIEF MECHANICAL . a 
= = | Engineering experience, ding t Me f 
= Financial assistance towards removal expenses is available for married = layout Po | perm swing ‘Varled ‘cn Yatereetine we / J a ue id 
= man. Excellent conditions of employment include Staff Pension Fund, = including some site work. Pension scheme. Salary ENGINEER lard " , 
= Employees’ Profit Sharing Scheme, etc.—Application forms may be obtained = | upto £750 per year.—Apply to CHIEF ENGINEER ae . : 
= from the STAFF MANAGER, LC.1. METALS DIVISION, KYNOCH = |LANCASHIRE TAR DISTILLERS LIMITED, for constructional works. THe iy . 3 
-4 WORKS, WITTON, BIRMINGHAM, 6, quoting ENG/23/E. L9 = | LIVERPOOL ROAD, CADISHEAD, NR. MAN- Applicants must have experience to qualify y he 
= = | CHESTER. - r eo them for the administration of a tment Bay , 
= 4 = for the cunstrection of Regs ee in oil . i 
SHntuittt TOU TELE TOUTE ) 1 = refinery and chemical engineering. rag § ms? 
SHU ee Large manufacturing concern require for their Co aol lary will be a th J > te 
er ee rey writ in Paris a per annum, ts ‘ 
; My ty meee NGINEER to actively promote and in addition generous pension terms will : a f p 
‘ered }eve : nf 
GENERAL WORKS MANAGER, with prospects pRAUGHTSHIEN OF HIGHER Mi of manufacturing tethods and equipment for, thelr ” septeatioee in confidence to-— eaye . +P 
of directorship and further advancement, required | CeRTiFICATE standing for i R NATIONAL | various factories in Europe. Man with experience GEORGE WIMPEY & CO., LTD : ' De 
by medium-sized Scottish textile firm in which this | jrportant  ¢ stan =. cag —, t with | of mechanised foundry operations and equipment is - 7 " y ? , 
pst has been newly created by re-organisation. —— re — bs — 8 _ ~ a preferred. Applicant must be not less than 35 years HAMMERSMITH GROVE, aT 13 
Technical training and managerial experience in| prospects a tee Stal State pow Co Acie old and must hold a B.Sc. degree (or equivalent). LONDON, W.6. K 904 | : 
wodern industry is sought, preferably in textiles. Pe Pees sae earrees 5 us and Contributory | Post is permanent and there is a pension scheme. ; 1 ler @ 
su \ge should not exceed 50.’ The remuneration will | Pe@8on Scheme. Commencing salary, £650 per | Write, giving full details of previous experience.— Lor # 
omsist of a generous salary and a share of profits. annum. Applications, which will be treated in strict | BOX L 38, Offices of ENGINEERING. ‘ woes “ 
pry ne oe - confidence, should be addressed in first instance to | i % = 
—- Apply with details of training, experience and BOX L 37. Offi f ENGINEERING : "9 
«lary desired, to: MESSRS.” PRODUCTION ae eee: ie 
ENGINEERING LTD., 140, WEST GEORGE Hi ry 
STREET, GLASGOW, C.2, quoting reference WDH. | DIESEL ENGINE TEST ENGINEER required \¢ + wa ah 
L 39| by NORTH BRITISH LOCOMOTIVE CO., LTD., } f' 7) : 
’ DIESEL ENGINE DIVISION, for new appointment I 
with good opportunities. Superannuation scheme, SIR W 6G ARMSTRONG i ae ey? » Aw 
tube five-day week.—Apply in writing stating ox rience, * . P tarste +o 
age, etce., to (1G), PERSONNEL ANAGER, eins, 
SPRINGBURN, GLASGOW, N.1. L 22 } A . 
. ENGLISH ELECTRIC WHITWORTH AIRCRAFT LTD bite bes 
uc- " be Ripe w 
“ CO., LTD. tf 
: teh MANAGEMENT SELECTION LTD. ARMAMENTS DIVISION hice. th 
wae aN Ede have been retained to advise on the selection i e 
MANAGER OF A SALES DEPART. Ht aes 
JUNIOR MECHANICAL EN i A SAL ART- ey i 
ie wise? pam eeanee MENT to market small precision hydraulic p) ae hy 
intuit wv ante tre moe ot $| | SOMMER ey PROJECT ENGINEERS br MG 
vacancies connected with hydraulic test with wide international ere otal : 
Rig work. Experie e product has an excellent reputation hep ' 
pe Po Experience of steam or water and wide distribution in U.S.A. This ond ates | Ss 
urbine work is desirable. Candidates should appointment is to develop similar large- peg ae oy % 
be of O.N.C. or equivalent standard.— — distributions here and will involve ey ‘e i 
PI os i wes ~ siti visits to U.S.A. and the Continent; scope ASSIS t AN , PRO] eC T | Mace" ; 
pa gee " DEE T. C.PS8., 336 m4 and prospects are therefore unusual. his Bee es , 7.5 
STRAND, W.C.2, quoting Ref. 1434. K 981 Candidates must have engineering degree } ae r¢ 
or similar qualification, hydraulics manu- ¢ : 
facturing and technical sales experience, ENGINEERS ‘ baat 
5 NNN ASA ALAS A LPS AISA preferably with leading British or U.S.A. rf , 4 
, manufacturer. Ability to exploit new i) v 
E —_ a, fields technically and commercially essential. . : ‘ 2 : A eA) 
: . EPBRIDGE ENGINEERING LTD., CHES- Financial and promotion prospects exist if Vacancies exist for qualified ti 
oa MYTELD, Offer, attractive Sepesvenaios for results bey 4 them. ag ty por wh = te eS , 5 
GINEERS less than £2 , but more for considerable, CA J CA Att “4 
"ale of upgrading to project work; experienced specialised experience. | MECHANI i, ELECTRO MECHANI L fi X % ‘ ‘S 
terial Handling Plant for Quarries and Collieries. nagement Selection Limited would be and AERONAUTICAL ENGINEERS Loh ae fie Be 
me ad from Designers and Draughtsmen with glad to have brief —_ strictly — to | i Cad 
. ons in General Engineering will also be these requirements from anyone 80 qualified. who will be res ible for the technical co-ordination of engineering met 4g .,v 
even consideration for duties of a suitable nature. No information will be passed to our clients peas 2. as A . } *g 3 Fa 
nareaive superannuated positions, attractive without candidates’ permission. des: and development between the specialist Design Groups, ie Gh ‘a 
- * commensurate with qualifications and Please write marking the  envelo) | within and outside the firm. been a 
rations > fuer + of houses for senior Br oe po BS ag! , } ld i “yg be 
maitions if required—Apply, giving d MANAGEMENT SELECTION LTD., 18, r i i esign mr 
fualifications, experience, Aig pi Hn BERKELEY STREET, LONDON, W.1 The fields covered include the mechanical and — ig ee 
EQD, to the PERSONNEL OFFICER. L 2: L16 of airframes, servo control systems, weapon power supply systems, : ‘ ; i! : 
bs | ground and handling gear and all associated equipment. pie & pi 
a _ —_—_— | Men of degree standard with experience in the general field of Mie & 3 
| — Engineering and the ability to analyse engineering problems are | fis é . ihe 4 
c. invited to apply for senior posts, i ie > o 
: aaa i Sale pe So 
Ss l T E A G E N T Ss . } Previous experience is not essential for the more junior positions | a rahe 4 MS 
but a similar technical standard and outlook is necessary. Tied. a? ; 
I ed for Building and Civil Engineering contracts in various parts of the | . { ome ? , rg 
Pag ‘ v. Applicants will be expected to have sound supervisory experience on a These positions are responsible posts and carry attractive salaries jt i, pa F feet 
. iriety of contract work. Professional qualifications are required for those and excellent prospects. ; it 2 ¥ s i % 
seeking senior Civil E i bility tial. A - — eas : ie tbe - 4 
calor Civil Engineering sqpetninsenss, ie ees ee Ae Pleasant working conditions and amenities are provided and felt b=, Ne 
Salary commensurate with experience and qualifications. | ttracti ti heme is in operation ee y 
Company hasan established policy of employment security and men | an attractive superannuation sc , pe / | Bet he c/. 
* rové themselves can expect advancement and permanent pensioned All replies should be addressed to:— {te ie aie 
t ment, e ee ae 
GE lications in writing to: } TECHNICAL APPOINTMENTS OFFICER, ' wee. ike -! 
RSONNEL MANAGER (SA.4), JOHN LAING & SON LIMITED, SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., \& eee ; 
é, a ae ’ 7 : ; ‘ Ba , 
POL Oe aes BAGINTON, Nr. COVENTRY. pi ee 
a N, NW. od | ‘ ee } : 
quoting Reference Pr/8/ARM/TAO. K 859 at oa ae 
‘ mye | 
i 
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J. F. Passe & Co. 











(Sole Partner: JAS. F. PASSE) ‘ 

( 

( 

( 

PATTERN MAKERS ? 

( 

; PATTERNS FOR 
a ALL BRANCHES OF ENGINEERING ‘ 
ALTERATIONS and REPAIRS TO EXISTING PATTERNS 
: FORBES PLACE, PAISLEY ‘ 
3 Telephone — PAI. 2553 ‘ 





| 
| 





909606656655 55669056055550655055555600000 


coc ks 
and 
pipe line fittings 


valves 


PEGLER & LOUDEN 





150/100,000 g.p.n. : 7” 
Temperatures up to 600°F. 2 2, 


Cargo ™ 
Uil Pumps 














DRUM Pumps 


meet the requirements of the 


petroleum industry in a unique way, and are 


suitable for liquid from the most volatile to 


the most viscous, over a wide range of 
temperatures. Cargo, bunkering, transfer, 
road tanker, refuelling pumps etc. 


THE DRUM ENGINEERING COMPANY LIMITED 
HUMBOLDT STREET, BRADFORD se 


London 


Telephone: Bradford 22358 


Office: 38, Victoria Street, Westminster, 


S.W.l. Telephone: ABBey 396! 
Branch Offices in Glasgow, Newcastle, Manchester ond Birmingham 


| are required for work in connection 
eigenteere,): i * 


| 


| 


SIR W. G. 


[SUPPLEMENT] April 13, 1956 EN ‘INEERING 


Are you looking for interesting and varied work connected 
Development, and Testing of a wide variety of new pieces of 
mechanical handling in Collieries and for Railway Signalli: 
vacancies for young men with ideas to work on mechanical, pn: 


Electro mechanical projects. 


Your are not expected to have had experience of this particular | 
and training will be arranged where necessary for successful app! 
of the posts may well be filled by those with a few years’ experienc: 


draughts 


man. 
TS ARE AVAILABLE FOR GRADUATES OR 





Design, 
ment for 
We have 
and/or 


if work, 
Some 
+ & design 


FOR THOSE 
STILL STUDYING FOR THEIR NATIONAL CERT 


MECHANICAL 


OR ELECTRICAL ENGINEERING 
salaries will be in accordance with age, experience and qualificat 


IFICATES IN 
and starting 


ns. There 
is excellent scope for advancement for those with ability and initiative 


day week and pension scheme. 


SUPERINTENDENT. WESTINGHOUSE BRAKE & SIGN 


AL CO. LTD., 
CHIPPENHAM, WILTS, quoting reference No. EQUIP/N/L. K 443 


Five- 


For further information apply to PERSONNEL 





AIRCRAFT LTD. 


ARMAMENTS DIVISION. 


MECHANICAL ENGINEERS 


| Pleasant working conditions and amenities are 
| provided and an attractive superannuation scheme 
| work is of a permanent 
| character in a new and expanding field and salaries 


in operation. The 


| are good. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 





Replies will be treated in strict confidence, and 
should be addressed to :— 


Technical Appointments Officer, 

ae W. &. 
Aircraft Ltd., 

Baginton, Nr. Coventry. 

Please quote reference H/6/ARM/TAO 


ARMSTRONG WHITWORTH 


with guided 
Previous design experience in mechanical 
| handling or conveyor systems, together with some 
knowledge of rubber technology, would be useful, 
and it is desirable that applicants should possess 
| H.N.C. or equivalent. 


Armstrong Whitworth 








JIG AND TOOL 
DESIGNERS. 


Experienced Senior men 
required by 
THE DE HAVILLAND ENGINE 
COMPANY LIMITED, 


for work on reciprocating and jet engines. 

The work is interesting, requiring a high 
degree of initiative, and only experienced 
men with good practical training will be 
considered 

Excellent working conditions in modern 
Office. Five-day week. 
facilities. 

Written applications 
PERSONNEL OFFICER, THE DE 
HAVILLAND ENGINE COMPANY 
LIMITED, LEAVESDEN AERODROME, 
NR. WATFORD, HERTS Lil 


Sports and Canteen 


only, to the 








SENIOR DESIGN ENGINEERS. 
with experience in the chemical engineering 
or associated fields and who have been 
concerned with design problems related to 
heat exchangers, fractionating columns and 
pressure vessels or with associated equip- 
ment, ¢.g., pumps, compressors. 

Applicants should hold an engineering or 
science degree and have the ability and 
enthusiasm to lead a design team engaged 
on a variety of projects and ultimately to 
take up more senior executive appointments. 

Applications should be addressed to 

THE PERSONNEL MANAGER, 
BRITISH OXYGEN ENGINEERING 
LIMITED, 

ANGEL ROAD, EDMONTON, 


LONDON, N.18. K 992 


{ 



















} 











| 
| 
| 
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| 
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| 


| 





| retirement, has been notified 
| senior personnel and is one that « 
} and pension. 


SENIOR PROJECT 
ENGINEERS. 


LOCKHEED HYDRAULIC BRAKE 
cO., LTD 


LEAMINGTON SPA 

Have a number of vacancies for 
Senior Project Engineers. Applicants 
should possess an Engineering degree 
or be eligible for membership of a 
recognised engineering institution and 
have had about 5 years’ engineering 
experience, preferably in the auto- 
mobile field. In addition they must 
have drive, initiative, a flair for 
original design, and the ability to 
direct the requirements of develop- 
ment testing. These are Senior 
appointments and the commencing 
salary will be commensurate with 
experience and qualifications.—Appli- 
cations in strictest confidence, should 
give full details of qualifications 
experience and positions held, with 
salary, to : 


PERSONNEL OFFICER, 
LOCKHEED HYDRAULIC BRAKE 
CO., LTD., 
TACHBROOK ROAD, 
LEAMINGTON SPA, 
WARWICKSHIRE. 





DEPUTY CHIEF DESIGN ENGINEER. 


Applications are invited for the appoint- 
ment of Deputy Chief Design Engineer 
with a Chemical Plant and Mechanical 
Engineering Company. 

Applicants should hold an Honours 
Science Degree and should have had ab 
extensive experience of the design of 

Rotary and Reciprocating Compressors, 


or 
Chemical Plant and Equipment, 
including the formulation of operational 
plant maintenance schedules ‘ 
The appointment will entail responsibility 
for direction and control of a staff of qualified 
engineers, designers and draughtsmen. 
Assistance may be given in providing 
housing accommodation, and removal and 
legal expenses will be paid 
Applications, giving full details of age 
qualifications, experience and present salary 
to BOX K 993, Offices of ENGINEERING 


WoORKS MANAseR 
required by long-establishec ’ 
and well-known YORKSHIRE COMI ANY 
manufacturing light and medium 
engineering products of world-wide renown 


Only applicants now holding a similar positie! 


| having proven experience of modern — 
practice, up-to-date production methods his a 
practice, qualified to direct shop supery 
accustomed to collaborate with organisee aie 
and ratefixing, etc., are invited to apply in st" 
confidence. 


d planning 


Applicants should set out cle arly full particulars 


ini sitions held 
of education, training, experienc —— 
with dates and responsibilities covere 


arising from impending 
» the Company> 
srries a good salar 


The position advertised 


eT HOUSI 
Write BOX EG.941, c/o 191, GRESHAM BC” 
C2 





$$$ | 








JOHN LAING 


with good design office experience. 





AND SON 
invite applications for the following technical staff vacancies : 


STRUCTURAL DESIGN ENGINEERS, 1 : 
sufficient design experience to undertake work on their own respo 


STRUCTURAL DESIGNER/DETAILERS AND DRAUGHTSMEN 





DR 56 


LIMITED 


preferably que with 





The appointments are mainly at Head Office, and a wide field wos 
work is covered—particularly suitable for those studying for a + prrens 
The posts are permanent and pensionable. Five-day week ae na and 
Sports Club facilities. Please apply in writing stating age, quali! On 
experience to :—PERSONNEL MANAGER (S.D.2), JOHN LAIN “Sg 
LIMITED, BUILDING AND CIVIL ENGINEERING CONTRACTO L733 
STREET, LONDON, N.W.7. : 

EO 
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strict 


jculars 
vs held 
ending 
pany > 


salar 
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eNGINEER ING April 13, 1956 [SUPPLEMENT] 








. ‘ 7 Ty 
THE BRITISH TYRE AND 
, x ‘ y 
RUBBER GROUP 
js stre ening its development organisation in order to take advantage of the 
increasing use of rubbers and plastics in all branches of engineering and in the 
genera! \ndustrial field. The Group is greatly extending its experimental facilities 
and opportunities exist, and will continue to exist, for men with creative leadershi . 

are invited from MECHANICAL AND CHEMICAL 


Applications 
ENGINEERS, PHYSICISTS, CHEMISTS AND SPECIALISED TECH- 
NOLOGISTS, with or without experience in the plastics and rubber industries, 


for interesting posts in the Laboratories, Experimental Shops, Project Engi- 
neering Departments and Market Research Sections of the Group. Appropriate 
training will be arranged at the Group factories situated in London, Burton-on- 
Trent and Leyland, Lancs. Please write, giving full details of qualifications and 
experience, to the GROUP PERSONNEL MANAGER, BRITISH TYRE & 
RUBBER CO. LTD, HERGA HOUSE, VINCENT SQUARE, LONDON, 
sWl L 59 





—__—_—_—_—$—— 











with a full range of mountings. 


93 


Draughtsmen, Draughtswomen ana Tracers — Mechanical 


the Busy Bee from G&.C 


says— 


Production climbs 


when I’m around 


I’m the prototype of all good ‘ fractionals’. Mine is the 
smooth, dependable power that drives precision plant... 

the moving spirit of accurate machining. I’m the polisher’s 
inspiration, the new hope of old buffers. Life’s a grind 

at times in engineering plant — but It! bet a couple of thou. to 


an old brass washer they couldn’t get along without me! 


Fit G.E.C. ‘ Fractionals’ to the machines and appliances you 
make or use. They cost no more, yet give you the advantages 
of G.E.C. dependability. Available in all standard ratings, and 


ractitonals 


THE GENERAL ELECTRIC CO. LTD, MAGNET HOUSE, KINGSWAY, LONDON. W.C.2 


Engineering. 


For Engineering Consultants. Positions are permanent, pen- 
sionable, with five-day week. Free lunches. Basic Salary above 
A.E.S.D. minimum rates, plus profit sharing scheme. 

Phone or write, giving details of previous experience, to the 
PERSONNEL OFFICER, EWBANK & PARTNERS, LTD., 


10/11, GROSVENOR PLACE, LONDON, 8.W.1. 200 YARDS 
HYDE PARK CORNER. SLOANE 0486. G 630 








require 


production of I.C. 


advantage. 


available. 


perience to:— 





WORKS MANAGER 


to take full control. 


|| Special knowledge of design and 
engines, and 
mechanical plant as used by building 
and civil engineering contractors, is an 


Works are in the delightful country 
town of Saffron Walden, Essex, and a 
house with an attractive garden is 


Write, in strictest confidence, giving 
full details of qualifications and ex- 


The Managing Director, 
ACROW (ENGINEERS) LTD. 
| 8 South Wharf, London, W.2 








7) 


be an advantage. 


DEPARTMENT (367289-1), 


fications and experience. 


BRITISH THOMPSON-HOUSTON 
COMPANY D. 


There are vacancies in the Valve Engineer- 
ing Department for work connected with the 
engineering and development of semi- 
conductor devices. Those with 
tions (H.N.C. and above) in Electrical 
Engineering or Physics are wanted for 
development projects involving transistors 
and rectifiers; an interest in radio would 
Qualified mechanical 
Engineers (H.N.C. and above) are needed to 
design and develop jigs and automatic 

machines for device manufacture. 
Applicants are invited to write to the 
HEAD OF THE VALVE ENGINEERING 
BRITISH 
THOMSON-HOUSTON CO., LTD., LADY- 
WOOD WORKS, LUTTERWORTH, NR. 
RUGBY, giving details of their age, . 
374 


nalifica- 





heavy steel structures. 


handling equipment. 


i h house 


The ADAMSON-ALLIANCE CO. LIMITED 
have vacancies for : 


%& TWO STRUCTURAL DRAUGHTSMEN 
with experience in the design of 


tk TWO MECHANICAL DRAUGHTSMEN 


with experience in the design of 
steelworks cranes and mechanical 


Good salary and working conditions, 


Te) 





? ’ 

















copanelincetiiitemetiiiiantiibemedl 
Write with full details to : ' 
Managing Director, y 
The ADAMSON-ALLIANCE CO. LTD. H 
165 Fenchurch St., London, E.C.3. j 
L.30 . 
Clasrified Advertisements continued on Page 94 











14-15 FETTER LANE 








Waste Heat Kecovery 


Specialists in the design and construction of Steam-Raising Plant, utilising waste gases, 
in the Gas, Chemical and Ceramic Industries; also the Iron and Steel Industries. 
Heat-recovery from internal combustion engines and similar prime movers in Land and 
Marine Installations. A direct method of saving fuel. 


SPENCER - BONECOURT - CLARKSON 


LONDON ~- €E.C.A. Phone: Fleet Street 0481 and 6181 


Mlant 


LTD 







thet ge 
‘ 
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[SUPPLEMENT] April 13, 1956 ENGINEERING 


| : CIVIL AND STRUCTURn 

, rT ' | DESIGNER-DRAUGHTSMAN required, experi- | VRAL ENG 

i auyns0u0 0000 UHUunNnANNnEOOOUUONONANCUUGUAUSUEOEUOUUOAAOUUEOD UA SSUE AAU | enced in water-tube boilers for steam generation and/ | STaUerumaL CRAUCHTSMEN MERING 
= |or high pressure hot water heating. Work covers | sultants Offices in Bri ECKERS required for (Cop 
= Required by | the design of pressure parts, structures and casings, and Wales. Must io l sewhere in B, P 
= , ; | ete., and boiler house —-. Racy natin the following: Structural’ ed in one or More 
= r Ov LL” ‘ an Py * THC VAs ag sxpanding company.—BOUEL NGINEER- & ais 

W. E. SYKES LIMITED, STAINES, MIDDLESEX | exp P 2 


3 
= } y = R- | material handling plans. yr {0F buildings ang 
= [ING LIMITED, 167, MILBANK, 8.W.1. 172 | Pipework and General fing need Cont 
i = | y week, optional pension ¢ te an Five 
= ENGINEER required at new Works at Loughton, prov Pac rhage for pr ion by merit bw 
ASSISTANT TECHNICAL DIRECTOR = | Easex, to develop mechanical processes associated r oor ~ ‘wwalifications to Box 


TRANSFORMER SPEC; 

required for a Senior Sales peg ENGINEER 
Company. the man app ted should PrORTeasive 
least an H.N.C. (Electrical) and ie at 
corporate member of the 1.H.E. He shoul sc’ 
| recent experience on the design of tranah id have 
| to 45 mVA, 132 kV and possess the a up 
ersonality necessary in a first class einen if 
| ‘or the right man ther« excellent ee 
ensionable employment; financial assistance with —— to top Management positons” ‘ be 
consing available.—Apply in writing, stating full | includ ing organisation t 

| 





Bank Notes in bulk. 

Candidates, who must be British by birth, must 
have a sound engineering background with experience 
in design of light mechanisms and must be able 
to supervise development contracts. A knowledge 
of accounting machinery, computers or character 
recognition systems would be of advantage. 


| with handling, counting, tabulating and destroying 


Qualifications : 


(1) Wide knowledge and experience of machine-tool design in general 


(2) Some knowledge and experience of gear-cutting machines. 
(3) Understanding of production methods for machine tools 


Starting salary up to £1100 eg annum is envisaged 
(4) University degree an advantage but not essential. 


but special consideration will be given to candidates 
of particularly appropriate experience. Permanent 


Terms of Appointment : 


Commencing salary according to qualifications, but not less than £2000 per 
annum; pension scheme; assistance re house. An exceptional opportunity to 


rerms of employ 
4 - . ud : oyment 
details of age, education, qualifications and experi- | ‘clude staff bonus and nee 
join the higher staff of this world-wide business with subsidiaries in Canada and 


> BeherOUs ROn-contributor, 
ence to the STAFF MANAGER, ST. LUKE'S | 8Uperannuation.—Please . 





SSayHUUEUUVPYUUUUEONOONAOUUELAUAUUUOEREUOL ETL DUEL TET 














— san ‘pply to CHIEF PERS 
| PRINTING WORKS (BANK OF ENGLAND), waERina oe BRUSH ELECTRICAL me 
aon me eee : , Ra > NEERID .» LTD 1G wt 
Australia. Apply in confidence to Secretary of the Company as above. L 43 | OLD STREET, LONDON, E.C.1. K 984 | TEIcs LOU a 
= |. a J AS om Oe eT | Rh ee ik Oe 0A 
MTTTTTTTTNTTTTT INTE TTT TT TTT TTT TTT ETOH TU CETUS ULLAL LLU ULCLLO LOLOL asian 
_— meee eee a: o se % : tee 
| | INDUSTRIAL CONTROL 
A SENIOR ENGINEERING EXECUTIVE SECTION LEADER DRAUGHTSMAN | o 
p.. of 35 to 45 years of age, is required by a | required to take charge of the drawing office in the | (Servo Development.) 
private company with about 800 employees engaged newly-created SMALL MOTORS DIVISION, 


GRADUATE ENGINEER required for development work 


; - . ‘ : ! ’ on magnetic 
in the manufacture of mechanical handling plant.| BRUSH ELECTRICAL ENGINEERING CO., and electronic amplifiers for servo systems in Industrial Control Applications 


The position ¢ lI responsibility to the Man-| LTD., LOUGHBOROUGH. Applicants should be including Mining and Heavy Industry, = ee : 
po dy Be department which | familiar with the mechanical design of A.C. and —— pe oe a ee eng Service and have‘had experi 
incorporates large production drawing office, con- | D.C. machines and should preferably have some wee se Hes ec in ee oo =a ers. 
tracts and estimating office, and research and | experience of small control panels. This post 3 son tr pte floation for pe ca nf gto 0 ge 
development drawing office and workshop: | offers first-class opportunities for promotion and a Apply for application form, quoting reference “ 5.4,"" to:— 

An engineering degree, coupled with wide experi- | = salary toa — = 7 _— = — oo Personnel Manager, 
ence in mechanical engineering design and production | of supervision onditions of service inciude non- oy rv 7 aT hE , 

; methods and in stat leadership, a ee and | contributory superannuation.—Please apply to the eaiateties Me ag ELECTRICAL Co., LTD., 
control are essential. Experience of mechanical | CHIEF PERSONNEL OFFICER. K 991 rafford Park, Manchester 17 

j handling plant and/or of the mining industry would ———- 
be an advantage. The Company is well established | 
and has a good reputation for the quality of its " ee a or aan ————_— 
products, its service to customers and its relations 

with employees; it is using modern management 

techniques on an increasing scale. A_ policy is 

being pursued of steady expansion into suitable new 

products and new markets at home and abroad. 

A person is sought to whom these factors are 

important, and who can take a major part in their 

development. 

Salary will depend greatly upon the experience 
and qualifications of the successful applicant, but 
will start at not less than £2000 per annum. The 
position will include membership of a pension and 
life insurance scheme and is expected to lead to the 
early offer of a directorship after mutual trial period 

Applicants in the first instance are invited to send 
full particulars of their qualifications, experience in 
chronological order with dates, present position and 
personal particulars to URWICK, ORR & PART- 
NERS, LTD., 29, HERTFORD STREET, 
| LONDON, W.1, quoting NEA/1169 on the envelope 

All applications will be acknowledged and will be | 
treated in strict confidence. K 893 
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| WEAPONS RESEARCH DIVISION | 
A. V. ROE AND CO. LTD. 
AN INSTALLATION ENGINEER | 


is required for design work connected | 
with the ground and air launching of guided 
missiles. This is a Senior Staff position | 
carrying a good salary and prospects of | 
advancement in an expanding organisation, } 
The company has a pension and life | 
assurance scheme, and the Division is 
situated in pleasant surroundings, with 
convenient access to Stockport and Man- 

c . chester. 


Applicants should possess H.N.C. or . 
} equivalent, and several years’ design experi- Af 
ence, Experience of 


Armament installa- 








‘ tions would be an advantage. 
Applications to: 
THE CHIEF ENGINEER, 


are made in a wide range of sizes from small Dynamometers to 
WEAPONS RESEARCH DIVISION, | complete Engine Test House equipment. 
A. V. ROE AND CO. LTD., A lifetime’s experience has brought improvements and refinements 
ha which make our products the accepted standard of B.H.P. measure- 
‘ WOODFORD, CHESHIRE. 


ment. 
K 990 : 
i Illustration shows a group of Froude Dynamometers 
; eee at the Tyburn Road Works of Birmingham City 
Transport. 
} STRUCTURAL ENGINEER required by Londor ‘ ‘ ‘ ’ ‘ ‘rade 

Mm | firm of Consultants to take um of their steel vee etaney *CaRET end “Treats” are haghtanet # ssi. mad 

design office. Candidates must have a comprehen- 

sive knowledge of all types of structural steelwork 


poe ens and detailing and should preferably 

ave had some works experience. Applicants 

. should be Corporate Members of one of the senior H E E N A N & F R oO U D E L I M T E D 
wrofessional Institutions or hold similar Degrees. 

rm _ post is & permanent one and there is a Staff 

" vension Scheme.—Please reply in confidence to W 
- BOX NO. 3889, GLOVERS ADVERTISING, ORCESTER 
LTD., 351, OXFORD STREET, W.1. 


G 643 


ENGLAND 
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CIVIL ENGINEER tee 
+ Ss. ' me ke 
WILTON ‘ WORKS rah, | 
‘ a . : . . im a 
Junior Civil Engineers required for setting out and general engineer- 3 £, il 
, ‘ j ; : to Apty> 9 
ENGINEERING DESIGNERS ing work at an Atomic Power Station Site Near Annan, in Dumfries- ae Se 
shire. Good Hostel available.—Apply in writing quoting reference la’ : 
he construction of the Company's factory at Wilton 2000-acre . ae etd 
oe has proceeded continuously since 1946 and now Fone ix oan Sea aeens nana saat mn a aati i. <a 
pounds are — each year on new works. Staff with experience in 29 wes 
design of modern works are required for this development. af”: 
The immediate vacancies are in the Design Office for :-— e245 
' . 
ASSISTANT TECHNICAL OFFICERS ones dieineihh i tdi amie Melman bi beee coe. F 
) Ns, SLDOD co., ., CARLISLE, | PRATCHITT BROTHERS, LTD., DENTON |. : ae Y 
MECHANICAL ELECTRICAL CRANE MANUFACTURERS AND ENGINEERS, | IRON WORKS, CARLISLE, having well equipped a ui of 
require a pee 
CHIEF ENGINEER, age under 40. To organise,| INVITE ENQUIRIES FOR G Ni | ate Ft 
civil STRUCTURAL direct and control drawing office, and be responsible | ENGINEERING. STRUCTURAL AND vs oan 
INSTRUMENT for design and development of Company's products. | PLATEWORK, from firms to have plant BE 4) » 
Applicants must hold a University d and should | made to their own designs and cations. Bsr 1 re re 
The appointments are to permanent staff and the Company is anxious preferably have about 10 years’ industrial experi- : tee 
to engage men who have had first rate experience to assist with the long- ence. Post requires administrative ability and an -.. e 
term plans for further development. Candidates in this category will alert progressive outlook. y £2000, an ws + ot j 
be invited to interview, without commitment, at the Company's expense. oe are oP eer © OAL, L« Pre “> ip 
: 2 cation forms from M.L.N.S., Cc A “ io a) 
SALARIES : A aND SCIENTIFIC REGISTER (K), ALMACK BUSINESS OPPORTUNITIES+ Poe : 
Commencing salaries up to £900 per annum will depend on the age and HOUSE, 26, KING STREET, LONDON, 8.W.1 ey . 
caper SE ey eS ee ey eee quoting 'C 282/6A. . "L736 U.S. CONSULTANTS. ay t 
TERMS OF EMPLOYMENT Re Sa AVAILABLE. ts, Technic : oy 
five-day, 39- i reek, Pens : F Sc e neers, Chemists, Technicians— . Ne a ty 
= lay hour working week, Pension Fund, Profit Sharing Scheme, NEW RESEARCH LABORATORY in all flelds—will undertake to solve specific problems a) * i 
— dealing with new techniques, processes, formulae, & 149 + 2 
i ° 0 the staff married men will receiv bh fund of = ae oo ey ye 2 BL ' : 
After jo ive a reasonab! — ee 
removal (including travel) expenses, and to assist them in house panehieen, IMPORTANT APPOINTMENTS Write Seer. er ; —, Vet ina vg v4 : 
facilities are available in approved cases for substantial loans; in addition, FOR DEPT. (LL 11), 684, BROADWAY, NEW YORK "| F 
legal charges will be advanced. E 1 7 12, N.Y. 4 . L8 yt oe 
Assistance is given in the procuring of rented houses, flats or lodgings. NGINEERS. —— } ves . he 
Wilton is situated at the foot of the Cleveland Hills in Yorkshire, fve Fata ’ 
miles from the coast. Working conditions are good and recreation facilities, pi ee i a 
including golf, tennis and badminton, are available. CAPACITY AVAILABLE. naa” ; 7 
Write for application form to: Staff Manager, Imperial Chemical POWERS-SAMAS ACCOUNTING MACHINES, } Bl ; t 
Industries Limited, Wilton Works, Middlesbrough, Yorkshire, quoting LTD. (one of the Vickers Group of Companies) !8 | visHER FOUNDRIES, LIMITED, GREET 4h : 
advertisement reference ICI/X/293/e. L10 > the resources of its Research Division BIRMING : a, . 3 
for the development of electronic data process: IRMINGHAM, fo ‘ : 
quulpenent eh gee A. <> MACHINE MOULDED PRECISION ‘>. a 
CURES SL Re devices. A new Research Laboratory is under CASTINGS in gun metal and soft grey iron. ‘i tet | 
construction at Caterham, Surrey—and until its G 385 : oF er 
the staff appointed work at existing | m . th Bt 
establishments in Croydon and Crayford, Kent. eal? ; ” 
‘ . 
‘ oP Dotnet fe. at competitive | | ALAN MUNTZ & CO., LTD., Die a bee 
> + ab °y 
RAILWAY ROLLING STOCK BUILDERS experience, are offered to:-— pees cst an trae y Pree 
require ‘ 1. Ragineers with Zetaate of equivalent quali- meet easy as \,, 4 5 a 
cations for research evelopment work on small are pleased to offer experience in 4 iZ 
A MAN HAVING EXPERIENCE IN THE PRODUCTION OF mechanisms associa’ ched card } ' : 
RAILWAY CARRIAGE AND/OR WAGONS and in the handling prom = En a DESIGN AND DETAIL DRAWING : 
of labour matters as assistant to the Works Manager. The position holds Xv OFFICE WORK ti ge A 
good prospects and carries a salary commensurate with the responsibility. 2. with a sound technical background relating to Mechanical Projects ' Re 4 
Birmingham Area, house availalle. Applications with full details and ty to analyse complex mechanisms and to : Rg eh ewe iy 
of training and experience to BOX K 472, Offices of ENGINEERING. effect practical and economic improvement. Also limited high-class Machining and ry | 
Fitting capacity on the basis of prototype » 
Applications, with details of a and quantities. yo 7% 
ee ications, should be sent to THE PERSONNEL : , oo 
“ NAGER, POWERS-SAMAS ACCOUNTING Address:—NORTH HYDE LANE, ht) ns 
MACHINES, LTD., CROYDON. G 629 HOUNSLOW, MIDDX. 4 4 
HOU, 7081/2 and 7832. L256 ah! Bi ant f 
i Te Saas +1 
back fo SITUATIONS WANTED. Wipees Fo 
MACHINERY FOR SALE. ily" a te 
QUALIFIED STEAM AND COMBUSTION ; : $y 
ENGINEER, M.INST.F., A.M.1.M.E. Now hold- she . 
ing executive post of Managerial status, desires in ek > 
na u i 2 appointment as manager or senior representative of + ie oe 
ee 6 British company in New Zealand, where he intends ie hap © = 4 
to settle. BOX L 53, Offices of ENGINEERING. ‘ ee 
Heather Multi-Brush Air atte, hes 
° B.ENG., A.M.1.C.E., returning from South Africa ~ *% 
F ilters go *back to nature’ oon | ee Contract, planning, site ae. LATE TYPE . | ‘ 3? ‘ie 
tendering, shutter gn, conerete control, ete. Teaiee = Sie 
and ado t her principle of Prepared build civil contract organisation for small HEAVY DUTY LONG BED 7 a 
pt her princip contractor or supervine ares or similar for tan e S.S. & S.C. LATHES ae 2! 
contractor. £1500 or offer prospects. BO} i. See ke. 
trapping dust and L 55, Offices of ENGINEERING. AVAILABLE FROM STOCK. Me Hess ve 
P e.2 . . CRAVEN 15} IN. HEAVY DUTY S.S. & S.C. ie. a * ars 
impurities in the air by ~ LATHE. All-geared head, with motor drive and .aue es 
push-button control, i= — each —_ me a) ar i 
power traverse along the y separate motor, 13 - 7 
means of a fine screen of AGE NCIES. height of centres, 15} in., admits between centres ab de oi ae 
. termi li hair Pr _ rtant 14 ft. 6 in., swing over saddles 20 in., rx —_— 3 a 2 A ; i 
: : 5-145 r.p.m., . net weil 8 tons. ez = & 
Te re eee ENGINEERING AGENTS wide experience and LANG 15) IN. HEAVY DUTY SS. & S.C. Le er 
f 2 . excellent connections, are follow u " , le saddles, sine bar ier 4b te 
feature of Heather Filters is quotation in the South Se Sx ote Yo ee ieee nag See i ae 
° : *° : Offices of ENGINEERING. is in, ist. bet. centres 16 ft., swing over saddles id wee D dj 
their simplicity and efficiency 20 in., 12 forward speeds, Oo Oe Ea 4 reverse Per $2 
speeds, 16-338 r.p.m., h.p. of mo' b yoy bia 
i i LANG i6 IN. LONG BED S.S. & S.C. LATHE, oe cw, Ow, 
in Maintenance—no messy AN ED all-geared head, ose, ee casen at oe AL i Ay 
. taper turning attach., height of centres in. ; : 
fluids to use and no re- WANTED. dist. between centres’ 23 ft. 12, spindle speeds, binge ee 
; 2-50 r.p.m., hole through le 3 in. el ae F eee 
STEE ALUMINIUM, BRASS, SHEETS | CRAVEN [8 IN. HEAVY DUTY S.S. & S.C. * at ‘oie 
placements necessary. If AND OFFCUTS, 10 to 24 G.. Small or Lange | LATHE, with motor drive and, push-button iy 5 hi ee 
: quantities. Cash paymen —DYAS & FOWL control, height of centres, 14 in., admits between Ste Gi eS 
you would like to 41, Loudoun Road, N.W.8. MAI. 2711, 5477. centres’ 11 ft. 6 in,, swing over cross slide 18 in., 7 a 
G@677| 12 spindle speeds, h.p. motor 25, with T.T, be i 
discuss your air attachment. ak 
BEETS SURPLUS STAINLESS STEEL, Turchued | DARLING & SELLERS 1072 IN. BREAK QED vg 
filtration problems fam — h —THE LBERRY bed by separate motor, swing over bed 36 in., r by * 
; COMPANY, 228, St. John Breet, London, 8.0.1, apeng, over maanie 34 Ss... owing, 1 Sb speeds iio 
please do not hesitate —| Tel.: CLErkenwell 8856-7-8. Sele) See Steers ertens 6 8. 8 in, 5 epee nN Le 
: CRAVEN 48} IN. HEAVY DUTY SS. & S.C. in 4, 
to get in touch LATHE, motor drive through qapeek grass "> 
to 4-speed all-geared headstock, giving 16 » ; . 
with us WORK WANTED speeds, six ‘Duplex saddles, 3 fropt and 3 rear, nie 
" . each with rapid traverse motor, taper turning on a Pi 
pr eat all saddles, Nr of contees 40} in, diet, between ba 
centres 98 ft. h., swing over 6 7 “ . - 
“DRAWINGS WITH TENDER” Why not.| of faceplate 8 ft., dia. of face-place on tailstock mth: 3 
7 Isomeric Lay Out giving comprehensive illustration 6 ft. 9 in., 16 spindle speeds, 0.7-42 r.p.m., h.p. of bat 
GT: 1a HEIR EIDETERS of exact proposals.—Apply BOX K 429, Offices of | motor 120. Db: ck nd et 
mB? { d |e) ENGINEERING. Ke a eet 
~ SOAG MACHINE TOOLS LIMITED cee th 
. Xon ETH, LONDON, 8.E.11. " 1) 
LALA BDY QUALIFIED DESIGN ENGINEERS. Mechani-|JUXON SUREET, LAM BHO My yal a 
8 cal and Frese Boge ey Son Len ‘Grams: Sotoolsag, London, 8.E.11. @ 229 e\i ie! 
2 quipment designed or detailed.—Apply , Fe STA tae ‘ aoa Ath? rei 
ST. JAMES’S PLACE, LONDON, S.W.1. | HYDE PARK 7588 | bitices of Exoixmenisa. Classified A on Page % PSS 
<4 “ a 
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FARMER NORTON NO. 4 CENTRELESS | 
BAR TURNING MACHINES. Capacity 4 in. 
M.D. 400/3/50. With variable cutter heads, in 
and out-feed bogies. 


H. BELL (MAcHINE TOOLS) LTD. 


WALTER STREET, LEEDS, 4. } 
TEL. 63-7398 G 449 


BESCO PRODUCTION UNDERCRANK 
OPEN ENDED GEARED GUILLOTINE, 
Model 96/10, Mark 2. Motorised 380-420/3/50 
Automatic hold-down, adjustable gauges. Capa- 
city 06 in. by 4 in. mild steel. Gap depth 2) in 

SCRIVEN PYRAMID TYPE GEARED PLATE 
BENDING ROLLER. Motorised 400/3/50 
Capacity 25} in. by approx. } in. thick Dia. of 
top roll 6 in., dia. of bottom rolls 5 in 

HENRY BERRY GEARED SINGLE ENDED 
SHEARING MACHINE. Motorised 400/5/50. 
Approx. —— ity: Plate 3 in., Flats 12 in. by 1 in. 

sedowi DOUBL GEARED OPEN 
ENDE > Paess BRAKE. Motorised 400/3/50 
Pressure 200 tons. Capacity 12 ft. by } in 
Stroke 3 

NO. 20 size INCLINABLE PRESS. Pressure 
approx. 22 tons. Stroke 4 in. Centre to back 
8} in. Bed size 22 in. by 15} i 

NEW BESCO UNIVERSAL SWING-BEAM 

BOX FORMING AND FOLDING 
MACHINE. Type F. Capacity 40 in. by 11 
gauge. Max. lift of beam 6in. Seen at Birming- 
ham 

Photographs of the above are available 
MACHINE TOOLS, NEW AND USED, 
of Every Description. Attractive Prices. 


J. EDWARDS LTD., 


350-361, EUSTON ROAD, LONDON, N.W.1 
felephone ; EUSton 4681-3771 
And at LANSDOWNE HOUSE, 41, WATER 
STREET, BIRMINGHAM, 3 
Telephone : Central 7606-7. G 552 


PEARSON 


ELECTRO HYDRAULIC FLANGING 
PRESSES, 
120 TO 500 TONS. 
Robust all-welded construction incorporating 
the most modern developments. 
T. B. PEARSON & SONS LIMITED 
WINCOMBLEE ROAD, 


WALKER, 
NEWCASTLE-UPON-TYNE, 6. 
(Tel: No. Wallsend 64051.) G 652 
B.C.S. 


500 =—#H.P.. UNUSED DOUBLE DRUM 
HAULAGE by Uskside Engineering Company 
(motor not included); rope speed 8 m.p.h. Each | 
drum will hold 3300 yards of 1 in. rope. Complete, 
mounted on steel base frame work 
3, CASTLE STREET, CARDIFF 
Tel.: CARDIFF 29246. K 915 





‘emeein Sft. Motor Driv 
High Speed 
VERTICAL BORING MILLS 

urning and screw cutting 
attachment. Max. swi # in. dia. 
.* power traverses. 16 speeds from 
to 145 r.p.m. Motor 28 h.p. Approx. 
webs 10 tons. 1951-2 machines in 
excellent condition. 
F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.!. 
EUSton 468! G 610 


TW 


TAYLOR & CHALLEN 1623 GANG SLITTER, 
capacity 15 in. wide by 14 g.; excluding electrics. 











|SCRIVEN S/E. PUNCHING MACHINE, to 


punch four #in. holes by 4 in., gap 20 in.; 
400/3/50. 

BARHOPE 3 FT. BY 14 G. FOLDER, box and 
pan type, swing beams. 

NEW KEETONA 6 FT. BY {| IN. GUILLO- 
TINE, 400/3/50 

NEW PEARSON 8 FT. BY } IN. ELECTRIC 
HYDRAULIC GUILLOTINE, 400/3/50. 

NEW ELDAIR PBS/li OPRESS BRAKE, 
cap. 8 ft. by } in. plate between frames; 400/3/50. 


NEW RUSHWORTH 8 FT. BY | IN.GUILLO.- | 


TINE; 400/3/50. 
THOS. W. WARD LTD., 
ALBION — SHEFFIELD 


"Phone: 2631 ‘Grams: “ Forward” 
London: BRE T — rm HOUSE, STRAND, 


"Phone: TE Mpie o- 1515 (12 lines), 3 
Remember — Ward’s might have it/ 


G 60 
B.C.S. 


22,000 BABCOCK & WILCOX C.T.M. STEEL 
CASED WATER TUBE, 260 Ib. with Super- 
heater, Economiser by Green, Chaingrate Stoker. 
All mountings. 

15,000 BABCOCK & WILCOX C.T.M. TYPE 
WATER TUBE, i180 Ib. with Superheater, 
Economiser by Green. All mountings. 

TWO-—14,000 JOHN THOMPSON 4 DRUM 
WATER TUBE, 250 Ib. with Senior Economiser. 
All mountings 

30 FT. BY 8 FT. 6 IN. LANCASHIRE BY 
YATES & THOM, 160 Ib. All mountings. 

3, CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 29246. K 913 


B.C.S. 


Two _ 16/20 H.P. RUSTON-HORNSBY 
DIESEL LOCOMOTIVES, 24 in. gauge in 
first-class condition. 

3, CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 29246. K 914 





For Immediate Delivery ! 





SLOTTING 
MACHINE 


Motorised for 400 voits, 3 phase, 50 
cycles, with power feeds and rapid 
traverses to table in all directions. 
Max. dia. admitted 7ft. 2in.; Max. 
height admitted 3ft. 6in.; table 
S0in. x S0in.; H.p. of motor 17}; 
Weight approx. 104 tons. 


ORMEROD 26 in. stroke 


Heavy Duty High Speed 
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lo ONE—600 K.W. SULZER DIESEL GENER- 

| oan ag“ 220/440 volts, D.C. complete with RAILS FOR SALE 
uxiliaries, res, etc. 

$50 K.W. SULZER DIESEL ALTER- a0 ara ne NEW PERFECT 8.4. Rang 

| ONATOR SET, 400/440 volts, 3 phase, 50 cycles, | 59 TONS New ol lke 
‘on 428 r.p. = ., complete with Auxiliaries, ete. EW SLIGH TLy DEFECTive BK. 
} 

| 


EERING 


ONE—325' K.W. PAXMAN/CROMPTON | ,RAILS, 95 Ibs. BSS uieuly go gy 
PARKINSON DIESEL ALTERNATOR SET. a Br ONS (NEW SLIGHTLY DeFgety 
400/440 volts, 3 phase, 50 ‘cycles, 1000 r.p.m., | 59" TONS B, 109 Ibs. yard chiefly 60. . 
complete with Ausiliariés and Spare P: HEAD OOD se ECO NDHAND 
ONE_-265_K.W. PAXMAN/B.T.H... ‘DIESEL gRAILS, about s0/90 
| ALTERNATOR SET, 400 volts. 3 phase 50 


5 ft. Ibs, yard, i 
eyeles, 1000 a complete with Auxiliaries «00 TONS NEW PERFECT F.B. RAILS, 75 ny. 
Ss ely 45-ft 
| oleh OE cteneen | enine Rats? NEW SLIGHTLY “DEFECTIVE 5 
 HOUCHIN DIESEL ALTERNATOR SET, 7 Ibs. yard. “Sudan Section, Cae 
400/440 volts, 3 phase, 50 cycles, 1500 r.p.m., ser TONS NEW 
complete with all Auxiliaries and Switchboard. RAILS, 30 |! Poeertee DEFECTIVE FB. 
| ONE 55 K.W. McLAREN/BRUSH DIESEL) engine’ chic iy fo” vised BS. Becton 
| ALTERNATOR SET, 400/440 volts, 3 phase, | 59 TONS NEW SL, 
0 ae. joe0 r.p.m., complete with Auxiliaries RAILS, 80 Ibs. yard. amrey DEFECTIVE Fa. 
ONE_40 K.W. SENTINEL/LEROY DIESEL ABOUT 20 COMPLETE TURNGUTS af, 
ALTERNATOR SET, 400/230 volts, 3 phase,| S¥a8®. made from 20 Ibs. F.B. RAILS, mounted 
| 50 cycles, 1500 r.p.m., complete with Auxiliaries Switches fy am 15/16 ft. overall. 
and Spare Parts. New 1951. sone 75 ibs. TER angle 1 in 8, Good Second. 
| TWO 20 K.W. HILL & CO./DELCO DIESEL 10 TONS SECONDHAND oe 
| GENERATING SETS, 120 volt D.C, 1450)" "gain. by 1] AND COACH Screws, 
r.p.m., complete with Auxiliaries 1000 SECO HAND c. ” chen Pat 
| * Ca Calan’ on ARDIFF. K 912 | gt Mult 95 Ibs. B.H. Rails. BS sermon mes 
“| WARD'S CAN SUPPLY NEW OR Goop 
SECONDHAND SLEEPERS, CHAIRED 
| SLEEPERS AND CROSSING 
(CAST IRON CHAIRS, SWITCHES ARS 
| Fasees ey BUFFER STOPS, TURN 
Ens COMPLE preferred, CONCRETE SLEE . 
ETE WITH SUIT ‘ASTEN. 
NGS. ABLE F N. 


LTD., 


SHEFFIELD 











FOR SALE. 


FOUR“ ENGLISH ELECTRIC,” PIPE VENTI- | y 

LATED, 220 V. D.C. MOTORS, 250 b.h.p. at ‘THOS. W rs W ARD, 
900 r.p.m., with variable speed by shunt control to | ALBION WORKS 

500 r.p.m. Frame size C.D. 52/5. Complete with | Phone : 26311 

| totally-enclosed heavy duty automatic contactor | LONDON: 


rams : “ Forward” 
~ 
starters with motor-op rated field rheostats. All | <enpiae 13 ot st, STRAND 
in excellent condition—Apply to: APPLEBY- *Phone: Temp 
- oe on oo oe Bar 1515 (12 tines, 
FRODINGHAM STEEL CO. (REF. P/B), SCT N- | - 
THORPE, LINCS L 61 | — Wards might have it 
Li4 





FOR SALE 
HEAVY DUTY CABLEWAYS, NEW. 


Twin heavy duty, general purpose Cableways, each designed to handle a normal hook 
load of 22,000 Ib. (9.8 tons) at speeds specified hereunder :— 
SPEEDS. 
Hoisting 
| Lowering 


300 ft. per minute 


oni 4 400 ft. per minute 
Carriage Trave Hing 1200 ft. per minute 


Tower Traversing : 50 ft. per minute 
At 930 ft. from the Head Tower, with a a lowering distance of 2 250 ft., each Cableway should 
be capable of placing 50 cub. yd. of concrete per hour with a four cub. yd. bucket. 


| SPANS. 

| Higher Cableway ... J oe sos sak wen 1755 ft. 
| Lower “a We & a ve 1630 ft. 
| 


Cableways are aie te and include: 

Fixed 100 ft. Head Tower, two (2) 40 ft. 0 in. height, 30 ft. 0 in. gauge, Traversing 

| Tail Towers, Machine House, Main Cable, Main Cable Take-up Tackle, Main Cable Take-up 

| Winch, Carriage, Fall Block, Main Winches, Tail Tower Traversing Gear, Compressed 

Air System, Warning Signals, Lifting Appliances, Ward Leonard Electrical Controls, ete. 
Specifications and further particulars may be obtained from the 


STATE ELECTRICITY COMMISSION OF VICTORIA, 
22, WILLIAM STREET, 
MELBOURNE, AUSTRALIA. 
42 














OFFERED. FOR HIRE. 

STEEL STORAGE BUILDINGS, HANGARS, | LATTICE STEEL ERECTION MASTS (light 
|GO-DOWNS, TROPICAL SHEDS, ans. and heavy) 30 ft. to 150 ft. high, for i hire. 
TORIES, ETC.—Write BELLMAN HANGARS, | —BELLMAN’S, 21, Hobart House, Grosvenor Place, 
| LTD., HOBART HOUSE, S.W11. 648 | S.W.1 - 


| mounren . _— SERIES 7, LORRY 
| 1ESEL ELECTRIC, COLES 

CRANE, in new condition.—_BURNASTON ENGI- MISCELLANEOUS. 
NEERING CO., LTD., DERBY AIRPORT, ] Glass 
| BURNASTON, NR. DERBY. L34| FOR THE UNUSUAL IN Technical ROAD 
| JENCONS (SCIENTIFIC), LTD., MARK & 3 
HEMEL HEMPSTEAD. Boxmoor 4641. *- 
i 














@One of the large number of new and 
secondhand machines which can be seen 
at our modern Machinery Centre at 
Islington Park Street, London, N.! 
near Highbury Corner. 






F. J. EDWARDS LIMITED 


EDWARDS HOUSE, 359-361 EUSTON ROAD, L 
Telephones : EUSton 468! (7 lines), 3771 (4 lines) Telegrams : set lng bar 


LANSDOWNE HOUSE, 41 WATER STREET, BIRMINGHA 
Telephone : CENtral 7606-7 Tolegreme : Bescotools Pet on a : 
G6 


| 10 TON CAPACITY OVERHEAD ELECTRIC 
| TRAVELLING CRANE by Herbert Morris, twin 
| girder, eabin controlled, 47 ft. span, 440 volts D.C. 
| supply (2 available). 

| F. BURRILL & CO., 

| 18, DUMF RIES PLAC E, CARDIFF, 

Tel. L 49 





LITERARY. 


H. K. LEWIS & CO. LTD. 
SCIENTIFIC AND TECHNICAL 
BOOK SELLERS. 


A large selection of books on Engineering and Allied 
Sciences available. Catalogue on request. 


LENDING LIBRARY 
Scientific and Technical. 
Prospectus post free on request. 
Annual Subscription from 25s. 
| Bi-monthly List of New Books and New Editions 
sent post free regularly on request. 


LO: H. K. LEWIS & Co. Ltd. 


136, GOWER STREET, W.C.1. 
Telephone: EUSton 4282 (7 lines). G 654 
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““BROOMWADE’” serves the world 


Nearly{threequarters of the world’s sugar production comes from sugar cane, 
a large perennial grass cultivated extensively in the tropics and 
sub-tropics. In the extraction and refining of the sugar compressed 
air plays an important part. 
In one world-famous sugar refinery a battery of eight ‘*‘ BROOMWADE ” 
type D23 stationary compressors and several SV.303 portable 
compressors are in regular use. 
““ BROOMWADE ” serves the world not only in the sugar industry, 


but also for engineering and most other industries. 


““ BROOMWADE’: 


AIR COMPRESSORS & PNEUMATIC TOOLS 


OM &Y LTD., P.O. BOX No. 7, HIGH WYCOMBE, ENGLAND. Telephone: High Wycombe 1630 (10 lines). 





Telegrams 








“* Broom,” High Wycombe 
365 SAS 


— 


hin. 


Lad 

















: For heavy work 


The Roap-MarsHALt is 
the road roller you need 
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Gainsborough, Lincs. 








Write for literature to: 





Telephone: Gainsborough 2301 
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Road-Marshall Tandems 
are available in three sizes 
35-50 cwt. 
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6-8 tons and 7-9 tons 
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Road-Marshall Three-" heel 
from 6 tons 
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stretch! 


hese are sample lengths of BICC 
‘ Aluminium Sheathed Electric 
Cables. They are being buried as part 
i numerous experiments to find even 
oetter and more economical methods 
| protection against soil corrosion. 
The problem is complicated because 
‘orrosion is not directly related to 
‘oilchemistry. It depends upon other 
actors, such as the rate at which air 
permeates to the cable sheath and the 
amount of moisture present, etc. 


SOIL CORROSION 


_ After making a series of small pilot 
— the 8ICC Corrosion Research 
Laboratory decided to launch a large 
oa research programme to study the 
ar a ects of soil corrosion on 
‘ide ‘. 1 n sites were selected to pro- 
taka ons representative of soils 
ri th ighout Great Britain. In 
“ s @ tC al of four thousand lengths 
— pes of aluminium sheathed 

€ are eing buried. Each site will 


‘ontain t sets of forty specimens. 
. *ROTECTION 
to - e been specially prepared 
MO all practical forms of 
ee 


protection, including plastics, glass 
fibre, asbestos, textile wrappings 
and chemical corrosion inhibitors. 
Specimens will be recovered and 
examined after six months, one 
year, two years, five years, ten years 
and then at further intervals to be 
decided from the previous results. 

When the information gained 
from these experiments becomes 
available it will benefit cable users 
everywhere—providing cables with 
longer life at lower cost. It will be 
a long job for our Corrosion Re- 
search Laboratory—but this is 
typical of their work. The patient 
sifting of data and the comparison 
of details over long periods is one 





means by which they find new 
ways of increasing the life of BICC 
products. 
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BRITISt INSULATED CALLENDER’S CABLES LIMITED, 2! 





Bloomsbury Street, London, W.C./ 
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’ ON 4-HIGH 
/ COLD REVERSING 
MILLS 


The sketch shows one of two 4-high, |Ozin. 

and 28in. by 2lin., Cold Reversing Mills at | 
Lancashire & Corby Steel Manufacturing Se. 
Company Ltd. 

These Davy-United mills, equipped with Timken 


tapered-roller bearings on the back-up and MADE IN ER 
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work roll necks, have worked continuously aT a IMA IKAE: 
t 

since they were installed over |5 years ago. 
tapered-roller bea: 
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